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@ Pharmaceutlcaily active compounds. 

® The disclosed invention is compounds represented by the formula 



Z-X-Q-Y-W 



Z-X-Q-y-W'-Y-Q-x-Z 



^ and phamiaceuticaily acceptable acid addition, 
rs maceutically acceptable solvates tliereof. wherein 



basic addition and quarternary amine salts thereof and phar-. 



N !^!:llnfj!i"'^^''^"'^*""^ ^''i^ "^'^"^y °^ adamantyh sut»^tu£ej phiriyl. «,herein the sub- 
«N stituents are one or more of , halogen, Jpwer alkoxv. Dhenoxv. nitrite, mtrn ^h^n^^;.^; . ....T „1 . 



fs oxazol-2-yl. 



Ltialqgen.J6wer alkoxy, phenoxy. nitrile. nitro. phenylsuiSfJyi.' loweralkylsulfonVl 
O nh«nv.=minnthi^ K ■ , a'l'oxycarbonyl. lower alkyl. lower alkylthio. phenyl. 

° T alkyla«iocarbonyl, hydroxyiminoioweralkyi hydroxyloweralkyi or car- 

O r rem inino terocyclio.rin9---cbntaining at least one niSigen with 

mT!Z ^ ^ ""^ ^^'"^ °P«°"3"y sulfur or oxygen, wherein the 

2j :Sss:ss\r"^^^^^^^ • 
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f n f= w r f 

-S-, -SO2-, -N-, -N-C-., -N- , -M— C- , -C- , -C- 

IT 

-C- , -CH- or -CH2-0-; 

each Q is independently a divalent substituted or unsubstituted. straight or branched chain lower alkanediyl. 
lower alkanediyl-cycioalkanedlyl-lower alkanediyl, lower alkenediyi, lower alkynedlyl, pNnyiene. dihydrofurandlyl, 
loweralkanediyl-dihydrofurandiyl-loweralkanediyi, tetrahydrofurandlyl, tetrahydropyrandiyi, loweralkanediyl- 
tetrahydropyrandiyl-loweralkanediyl or, loweralkanediyl-tetrahydrofurandiyl-loweralkanedlyl, wherein the sub- 
stituents are one or more of hydroxy, ketalized adjacenl hydroxys, epoxy, fluorine, chlorine, azide. or amino: 
W is a monovalent substituted or unsubstituted aryljirdup or _a heterocyclic sirigl9_ or fused ring con^ from 
4 to 10 ring atoms, at least bnehetero "atom of which is a nitrogen "atom aWd the rerriaining' ring 'atoms being at 
least one carbon and optionally sulfur or oxygen, wherein the substituents are one or more of hydroxy, 0x0 
amino, carbamoyl, carboxyl, nitrile, nitro, lower alkoxy carbonyl. halogen, sulfamyl, lower alkyi, lower alkylthio, 
lower alkoxy, hydroxyloweralkyi, lower alkoxycarbonylloweralkyi, amino loweralkyi, carboxyloweralkyi, guanidino, 
thioureido, lower alkylsulfonylamino. aminocarbonylloweralkyi, allyloxycarbonylmethyl or carbamoyloxyloweralkyl; 
with the proviso that W cannot be substituted or unsubstituted isoxazolyl, andwith the further proviso that when Z 
is 2-chioro-4-methoxypheny!, X is -0-, Q is C5-C7 alkanediyl and Y is a bond, W is not Imidazolyl substituted at 
position 2, 4 and 5 with 1-3 substituents Independently selected from the group consisting of hydrogen, 
hydroxyloweralkyi, nitro, loweralkoxycarbonyl. lower alky I and amino methylene; 
W' is divalent W. , 

The compounds have antiviral actMty, antilnflainmatory activity and are PAF inhibitors. 
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PHARMACEUTICALLY ACTIVE COMPOUNDS 

This application is a continuation-in-part of U.S. Application Serial No. 07.'376.476 filed December 7. 
1989 which in turn is a continuation-in-part of U.S. Application Serial No. 06/940.125 filed December 10, 
1986. 

This invention relates to compounds with phamnaceutical activity, i.e. antiviral, antiinflammatory and 
platelet activating factor inhibition, their pharmaceutlcally acceptable salts and solvates and pharmaceutical 
compositions containing the active compounds. 

Arlldone, a compound represented by the formula 

^ ^-^~^0-(CH2)6CH(COC2H5}2 



is active in vitro against herpes virus and polio virus, but is only marginally active against rhinoviruses. 
Diana et aT, J. Med. Chem, 28 , 748 (1985) prepared some alkyl-substituted isoxazole analogs of arildone in 
an attempt to prepare compounds with broad spectrum activity against picornaviruses. Some of the 
compounds were active against both rhinovims type 2 and pollovirus type 2. However, there is no indication 
that any of the Diana et al. compounds have activity as antiinflammatories or as platelet activating factor 
inhibitors. IVIany of the compounds of this Invention possess such activity. 

The compounds of this invention are represented by the following structural fomnulas I and II 

Z-X-Q-Y-W Z-X-Q-Y-W'-Y-Q-X-Z 
I II 

phamnaceutlcally acceptable acid addition, basic addition, and quaternary amine salts thereof and phar- 
maceutlcally acceptable solvates thereof, wherein 

each Z is independently tertiary butyl: phenyl; naphthyl; adamantanyl; substituted phenyl, wherein the 
substituents are one or more of halogen, lower alkoxy, phenoxy. nitrile. nitro. phenylsulfonyl, lowerall<ylsul- 
fonyl, oxazol-2-yl, lower all<anoyl. benzoyl, lower akoxycarbonyl, lower alkyl. phenyl, lower alkylthlo. 
phenyiamlnothiocarbonyl, lower alkylaminothiocarbonyl, hydroxyimlnoloweralkyl. hydroxyloweralkyi or car- 
bamyl: or 4 to 6 membered unsubstituted or substituted heterocyclic ring containing at least one nitrogen in 
the ring with the remaining members of the ring being at least one carbon, and optionally sulfur or oxygen 
wherein the substituents are one or more of -COOH, •CH2OH, lower aikyl. loweralkylcarbonyl. or aryl lower 
alkyl; 

X and Y are each independently a bond, -0-. 

, .30,.. -L. -It. i.\ .m. . r. -^^ 

-i- , -iH- or -CH2-0- ; 

each Q is independently a divalent substituted or unsubstituted. straight or branched chain lower alkanediyl. 
loweralkanediyl-cycloalkanedlyl-loweralkanediyi, lower alkenedlyl. lower alkynediyl. phenylene. dihydrofuran- 
diyl. loweralkanediyl-dihydrofurandiyl-loweralkanediiy, tetrahydrofurandiyl. tetrahydropyrandiyi. 
loweralkanediyl-tetrahydropyrandiyl-loweralkanediyl. loweralkanediyl-telrahydrofurandiyl-loweraikanediyl 
wherein the substituents are one or more of hydroxy, katalized adjacent hydroxys (see. for example. 
Example 91 ), epoxy, fluorine, chlorine, azide, or amino; 

W is a monovalent substituted or unsubstituted aryl group, wherein the substituents on the aryl group are as 
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defined above for Z wherein Z is substituted phenyl, or an unsubstituted or substituted heterocyclic single 
or fused ring containing from 4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and 
the remaining ring atoms being at least one carbon and optionally sulfur or oxygen,' wherein the substitiients 
on ttie heterocyclic ring are one or more of hydroxy, oxo, amino, carbamoyl, carboxyl, nitrile, nitro, lower 

s alkyi, loweraltoxycarbonyl, halogen, sulfamyl, loweralkoxycarbonylloweralkyl, loweralkythio, lower alkoxy, 
hydroxy loweralkyi, amino loweralkyi, carboxy loweralkyi, guanidino, thioureido, lower alkyI sulfonylamino,. 
aminocarbonylloweraikyi, allyloxycarbonylmethyl or carbamoyloxyloweralkyl, with ttie proviso that W cannot 
be substituted or unsubstituted isoxazolyl, and with the further proviso that when Z Is 2-chloro-4- 
methoxyphenyl, X is -0-, Q is C^-C? alkanediyi and Y is a bond, W is not imidazolyl substituted at positions 

10 2, 4 and 5 with 1-3 substituents independently selected from the group consisting of hydrogen, hydrox- 
yloweralkyl, nitro, loweralkoxycarbonyl, lower alkyI and amino methylene; 
w' is divalent W. 

The Invention also includes pharmaceutical compositions containing pharmaceutically effective amounts 
of a compound of formula I or formula II as well as method of treating virus infections, inflammation and 
IS inhibiting platelet activating (actor using ttie appropriate pharmaceutical compositions. 

As used herein "lower alkyl" alone or in combined form, e.g. "lower alkoxy" or "loweralkanediyl", 
means straight or branched chain alkyl groups of from 1 to 10 carbon atoms, e.g. methyl, ethyl, propyl, 
isopropyl, butyl, t-bufyl, pentyl, neopentyl, hexyl and ttie like. 

The heterocyollcs at Z and W are monovalently bonded to X and Y respectively by a hetero atijm, 
20 preferably nitrogen, or by a carbon atom. The heterocyclics at w' preferably have two nitrogens, each of 
which is bonded to a separate -Y-Q-X-Z moiety. 

IHeterocyclic groups within the scope of tiiis invention for Z are, for example, imidazolyl (such as 
imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, and imidazol-5-yl), dihydrothiazolyl (such as 4. 5-dihydrothia20l-2- 
yl), tetirazol (such as teti-azol-5-yl, tetirazol-1-yl, and tetra2ol-2-yl), pyridinyl (such as pyridin-2-yl), triazolyl 
2S (such as 1, 2, 4-tria20l-i-yl), tetrahydro-pyrimldinyl (such as 1. 2, 3, 4-tefrahydro-pyrimidin-1-yl), dihydro- 
oxazolyl (such as 4. 5-dihydrooxazol-2-yl), pynrolidinyl (such as pyrrolldin-1-yl), pyrazolyl (such as pyrazol- 
1-yl and pyra20l-2-yl), morpholinyl, azetidlnyl, and oxetanyl. All possible attachment positions of ttie above 
heterocyclic groups are within the scope of ttiis invention. 

Heterocyclic groups within the scope of this invention for W are, for example, all those listed above for 
30 Z and, in addition, fused ring compounds, for example benzamidazolyl (such as benzimidazol-l-yl and 
benzimidazol-2-yl), naphtliyridinyl (such as naphtiiyridln-1-yl), purine (such as purlne-9-yl and purine-r-yl), 
and quinollnyl. 

Heterocyclic groups vtrithin the scope of this Invention for W are ail those listed above for Z and W. but 
being divalent For example, if w' were tetrahydro-pyrimldinyl, it could be 1, 2. 3, 4-tetrahydro-pyrimidin-1, 
35 3-diyl. w' as a benzimidazolyl group could be, for example benzimidazol-1,3-dlyl. In other words, to obtain 
a possible W' group from ttie groups listed for Z and W, the "yl" suffix in the Z and W radical is replaced 
by "diyl". 

"Aryl" as used herein refers to phenyl and naphthyl. 

"Halogen" as used herein means chlorine, fluorine, bromine or iodine with chlorine or fluorine preferred. 
40 "Cycloalkane", atone or in combined form, means a 4, 5, 6 or 7 membered saturated carbocyclic ring. 

"Lower alkene", alone or in combined form, means a 2 to 10 carbon branched or straight chain aikene 
group. 

"Lower alkyne", alone or In combined form, means a 2-10 carbon branched or straight chain alkyne 
group. 

45 "Pharmaceutically acceptable salts" as used herein means acid addition salts formed from mineral 
acids such as hydrochkiric, hydrobromic, phosphoric or sulfuric acids, or formed from organic carboxylic or 
sulfonic acids such as trifluoroacetic, para-toluene, sulfonic, maleic, acetic, citric, oxalic, succinic, benzoic, 
tartaric, fumaric, mandelic. ascorbic and malic acids, or quaternary salts prepared from such organic halides 
as metiiyl iodide, ettiyl iodide, benzyl chloride and the like, altiiough all pharmaceutically acceptable 
so quaternary salts are contemplated. Basic addition salts are also wittiin the scope of this Invention. 

The above salts are made by conventional means in ttie art, e.g. reaction of ttie compound witii ttie 
appropriate acid, organic halide, or base. 

The preferred salt is the hydrochloride salt. 

"Hydroxy protecting group" as used herein means any known hydroxy protecting group which Is 
ss removed by conventional reactions which do not adversely affect tti compounds produced. Typical suitable 
hydroxy protecting groups are t-butyldimettiylsilyl (TBDMS) or tetrahydropyranyl. 

The compounds of ttiis invention have be n found to be active against ettier-resistant RNA viruses, i.e. 
picornaviruses which includes enteroviruses and rhinoviruses. The enteroviruses Include poliovirus, coxsac- 
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kieviruses and echoviruses. Rhinoviruses include those viruses associated with th6 common cold and 
certain other respiratory ailments. Over one hundred serotypes are identified. Although the. conipounds of 
this invention are not active against all the rhinoviruses, they are active against a large numb r "of them 
including rhinovirus 2. The compounds of this invention are also active against the enteroviruses such as 

5 poliovirus 2, coxsackieviruses A and Bs, and ECHO. In addition, the compounds of this invention are active 
against certain DNA viruses such as herpesvirus and cytomegalovirus. 

In vitro antiviral activity of the compounds of this invention was determined by an assay which 
meaiurislhe inhibitory effect a compound has on picornavirus RNA synthesis: the extent that a test 
compound inhibits viral RNA synthesis Is a measure of the ability of the compound to inhibit viral infectivity. 

10 The assay involves comparison of the incorporation of 'H-uridine into picornavirus RNA in the presence and 
absence {i.e.. a non-treated control) of the test compound and determination of the percentage of inhibition. 
To ensure that the maximum amount of 3H-uridine is Incorporated into viral RNA rather than cellular RNA. 
actinomycin D is used to inhibit cellular RNA synthesis. Since the synthesis of picornavirus RNA is 
dependent on an RNA template rather than a DNA template, viral replication is not affected by actinomycin 

75 0. In tests against coxsackievirus B3, ICso values of active compounds of this invention varied from about 2 
to about 8 micrograms/ml: against cosackievirus A21. values were from less than about 5 to about 20; 
against poliovirus 2. values were about 2 to about 9; and against rhinovirus 14 values were about 1 to about 
18 microgram&ml. (The ICso value is the concentration of test compound in micrograms per ml which 
results In a 50% decrease in viral RNA synthesis.) 

20 Compounds of this invention were also tested in a pre-mix plaque reduction assay (See U.S. Serial No. 
06/'94O,125. filed December 10, 1983) against echovirus 9, wherein the ICso values ranged from about 7 to 
about 18 micrograms/ml. 

Of the antiviral compounds within the scope of formulas I and II. those which form water soluble acid 
addition salts are orally absorbable, show good tissue levels and serum stability, 
as The preferred antiviral compounds of this invention are those represented by the following fonnula III 
Z'-X'-Q'-W Hi 

and pharmaceutically acceptable acid addition salts thereof, 
wherein 

Q' is lower alkanediyi of 5. 6 or 7 carbons: lower alkynediyi of 6, 7 or 8 carbon atoms; all possible Isomers 
30 of methylcyclohexylmethyl; tetrahydrofurandiyl. or (Ci-Cs)loweralkan8diyl-tBtrahydrofurandiyl-(Cr-C2)- 
loweralkanediyl, wherein the tetrahydrofuran ring is substituted with 0-2 hydroxy groups: 
W is unsubstituted or substituted imidazo-1-yl. purin-9-yl or imida20-2-yl. wherein said substltuents are one 
or more of loweralkyi, hydroxy loweralkyl. nitro. lower alkoxycarbonyl, carboxymethyl, aminocarbonylmethyl; 



35 



40 



45 




The preferred acid addition salt is the hydrochloride. 

Certain compounds of this invention have been found to display activity In animal models of inflamma- 
tion. Thus, in a reverse passive Arthus reaction In rats, the compounds were orally active when admin- 
istered at dosages of from 25 to 100 mg/kg and in the adjuvant induced arthritis test in rats were orally 
active. 

The reverse passive Arthus test evaluates t st compounds for activity against an immune complex, cell- 
mediatod inflammatory reaction. In the performance of the test, rats previously fasted for 24 'hours are 
dosed with the test compound, then after one hour are lightly anesthesized and injected (iv) with 1.0 mg 
bovine serum albumin (BSA) in 0.1 ml sterile saline. Then the rats are Injected intrapleurally with 0.1 ml 
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sterile saline containing 100 micrograms of antibody protein to bovine serum albumin. 

Four hours after challenge, the rats are sacrificed and pleural cavity transudate is removed .and the 
volume recorded. The pleural cavity is then washed with 3 ml of cold saline and the wash is removed and 
added to the original transudate. After being treated with an anticlot agent or EDTA. the transudate Is cooled 

5 on ice and the volumes of the test transudate and control transudate are adjusted to 5.5 ml with saline and 
their white blood cell counts are determined on a Z1 Coulter Counter. The differences between transudate 
volume (a measure of edema) and total white blood cell counts (a measure of neutrophil accumulation) 
between the controls and drug treated groups is a measure of the drugs antiinflammatory activity. These 
effects are stated as a percent inhibition or reduction in neutrophil count and transudate volume. 

ro The adjuvant induced arthritis test In rats evaluates the effect of a drug on an immune mediated model 
of chronic inflammation. In the perfomnance of the test, animals (rats) are dosed orally with drugs at a 
volume of t ml per 100 grams of body weight. The drug concentration is varied for different test dosages. 
The rats are dosed with the test compound one hour prior to sensitization with an adjuvant. The adjuvant 
used in this test model is heat killed mixed M. tuberculosis homogenized in paraffin oil. Controls are given 

15 the methylcellulose vehicle alone. 

The adjuvant is injected into the subplantar region of the left hind paw, immediately thereafter the 
volumes of the left and right hind paws are measured with a plethysmograph. Injected paw volumes are 
measured after 24 hours and then 21 days later. The contralateral hind paw is only measured 2i days later. 
The differences in paw volumes between the first and last measurements are related to the degree of 

20 inflammation. Antiinflammatory drugs reduce these differences. 

The compounds of this invention which exhibit antiinflammatory activity are those with an Imldazo-l-yl 
or lower alkyi substituted Imidazo-l-yl at the W position of formula I. 

Preferred antiinflammatory compounds of this invention are represented by the following compound IV 



and phannaceutically acceptable acid addition salts thereof, wherein 

Ri, Ri and Ra are each Independently hydrogen, hydroxyloweralkyi or lower alkyI, with the proviso that 
when one of Rz and Ra is lower alkyi, the other is hydrogen. 

Certain of the compounds of this invention have been found to display platelet-activating factor (PAF) 
antagonism. PAF has been shown to be involved in the pathophysiology of various allergic and inflam- 
matory diseases. It is an important mediator of such processes as platelet aggregation, smooth muscle 
contraction, especially lung tissue, vascular permeability and neutrophil activation. Furthemnore, recent 
evidence implicates PAP as the undertying factor involved In airway hypen-eactlvlty. As such, PAF is 
implicated in diseases such as asthma (bronchoconstriction and pulmonary edema) and inflammation. 

Antagonists or inhibitors of PAF, such as the compounds of this invention, would therefore be of use 
whenever PAF is a factor in the disease or disorder. This includes allergic diseases such as asthma, adult 
respiratory distress syndrome and urticaria, and inflammatory diseases such as rheumatoid arthritis and 
osteoarthritis. 

In the In vivo PAF Induced Bronchlospasm In Guinea Pigs, compounds of this invention exhibit ICso 
values of ffonTibout 3 to about 60 mg per kg. In the in vitto RAF Antagonism Assay, compounds of this 
invention show an inhibition of PAF activity from about 20 to 100% at varying concentrations. 
The PAF Induced Bronchlospasm in Guinea Pigs assay is conducted as follows: 

^° Non-sensitized guinea pigs were fasted overnight, and the following morning were anesthetized with 0.9 
ml/kg i.p. of dialurethane (0.1 gm/ml of diallylbarbituric acid, 0.4 gm/ml of ethylurea and 0.4 gm/ml of 
methane). The trachea was cannulated and the animals were ventilated by a Haward rodent respirator at 55 
strokes/min with a stroke volume of 4 ml. A side arm to tlie tracheal cannula was connected to a Harvard 
pressure transducer to obtain a continuous measure of intratracheal pressure, which was measured on a 

^ Harvard polygraph. The jugular vein was cannulated for the adminstratlon of compounds. The animals were 
chaileng d i.v. with PAF (0.4 ug/kg in isotonic saline containing 0.25% BSA) and the p ak increase in 
inflation pressure that occurred wHhin 5 min. after challenge was recorded. Test compounds wer 
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administered either orally (2 hours prior to PAF as a suspension in 0.4% methyl cellulose vehicle) or 
intravenously (10 minutes prior to PAF as a solution in DMSO). 

The effect of compounds on the bronchlospasm is expressed as a percent inhibition of the peak 
increase In Intratracheal pressure compared to the peak increase in the control group. The ICso is the 
dosage in mg/kg required to obtain a 50% inhibition. 

The in vitro PAF Antagonism Assay as conducted as follows: 

Platelet-activating factor (PAF) causes aggregation of platelets In a receptor-mediated mechanism. 
Therefore, PAF-lnduced platelet aggregation provides a simple and convenient assay to screen compounds 
for PAF antagonism. 



Human blood (50 ml) 'is collected from healthy male donors in an anticoagulant solution (5 ml) 
containing sodium citrate (3.8%) and dextrose (2%). Blood is centrifuged at 110 X g for 15 min. and the 
supernatant (PRP) carefully transferred into a polypropylene lube. Platelet-poor-plasma (PPP) is prepared 
by centrifuging PRP at 12.000 X g for 2 min. (Beckman Microfuge B). PRP is used within 3 hours of 
drawing the blood. 



When an aggregating agent such as PAF is added to PRP, platelets aggregate. An aggregometer 
quantifies this aggregation by measuring and comparing light (infra-red) transmission through PPP and 
PRP. The aggregation assays performed on the compounds of this invention are performed using a dual- 
channel aggregometer (Model 440, Chrono-Log Corp., Havertown, PA). PRP (0.45 ml) in aggregometer 
curettes is continually stirred (37* C). Solutions of test compounds or vehicle are added to the PRP. and 
after incubation for 2 min., 10-15 ul aliquots of PAF solution are added to achieve a final concentration of 1- 
5 X 10"' M. Incubations are continued until the increase in light transmission reaches a maximum (usually 2 
min.). Values for inhibition are calculated by comparing maximal aggregation obtained in the atisence and 
the presence of the test compound and expressed as percent Inhibition. For each experiment, a standard 
PAF antagonist such as alprazolam is used as a positive internal control. 

Prefen*ed PAF antagonist compounds of this invention are represented by the following fomnula V: 

pharmaceutically acceptable acid addition salts or quaternary amine salts thereof, wherein 

7? is phenyl; substituted phenyl wherein the substituents are independently one. or more of halogen. 

loweralkylthio, loweralkylsulfonyl, lower alkoxy, oxa2ol-2-yl, phenoxy; imidazol-l-yl; lower alkyi substituted 

imidazol-l-yl; or tert-butyl; 

X^ Is a bond. -0-. 



-NH-or-S02-: 

Q* is lower alkanediyi of 5, 6 or 7 carbon atoms optionally substituted by -OH; loweralkynediyi of 6-8 carbon 
atoms; methylcyclohexylmethyl; tetrahydrofurandlyl; or (C.-Cj)loweralkanediyl-tetrahydrofurandiyl- (C'-Cj)- 
loweralkanediyl, wherein the tetrahydrofuran ring is substituted by 0-2 hydroxy groups: 
is a bond; and 

is imidazol-1-yl; substituted lmidazol-1-yl wherein the substituents are independently one or more of 
loweralkyi, hydroxy loweralkyl. aminoloweralkyi and lower alkoxycarbonyl; imidazol-2-yl: imidazoW-yl; 
imidazol-S-yl; substituted imidazol-2-yl, •4-yl or -5-yl, wherein the substituents ar indep ndently one or 
more of lower alkyl. and allyloxycarbonylmethyl; pyn-olidln-i-yl; benzimldazol-1-yl: 1,4 dlhydro-4-oxo-7- 
methyl-1,8-3-carboxyl-naphthyridin-1-yl; purin-9-yl: pyridin-2-yl; pyrazol-1-yl; or benzimidazol-2'yl. 

The most prefen^d compounds having PAF activity are represented by the following formula VI 

z3-x3-(y-w III 



Preparation of platelet-rich plasma (PRP) 



Platelet Aggregation Assay 
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and pharmaceutically acceptable acid addition or quaternary salts thereof, wherein 
o 

NOH NOCH3 O OH 

is -C- , -C- , -S-, -0-, -C- or -CH- 

QP Is lower aikanediyi of 5, 6 or 7 carbon atoms optionally substituted by -OH; tetrahydrofurandlyl; or (Ci - 
C2)iowerall<anediyl-tetrahydrofurandiyl-(Ci-C2)- lowerall<anediyi, wherein the tetrahydrofuran ring is substi- 
tuted with 0-2 hydroxy groups; 



is 



I. 



0 



R* is hydrogen, loweralkyi or hydroxy loweralkyi; 
Is lower alkyi; 

R* and R' are independently one or more of hydrogen, loweralkyi, amino loweralkyi or nitro. 

The compounds of this invention are conventionally formulated for oral, parenteral, topical and 
transdermal use, oral Is preferred. 

This invention includes within its scope pharmaceutical compositions comprising the compounds of this 
invention in admixture with a pharmaceutically acceptable carrier therefor. In addition, the present invention 
also includes the use of the compounds of formulas I and II for preparing pharmaceutical compositions 
useful for treating virai infections or inflammation, or for inhibiting platelet activating factor. In the foregoing 
compositions, Uis active compounds of this invention can be -used alone as the sole active antiviral agent, 
sole active antiinflammatory agent or sole active PAF antagonist or In combination with ottier tiierapeutic 
agents. 

For ttie prefen-ed oral administration, the compounds of this Invention are typically fonnulated in ttie 
fonn of tablets, capsules, elixirs, solutions, suspensions and ttie like preferably solutions. For parenteral 
adminlstifation, they may be formulated Into solutions or suspensions. Topical formulations such as lotions, 
creams, ointments, sprays and mechanical delivery devices, e.g. b-ansdermai can also be made with tiie 
compounds of tills invention. - 

Typical pharmaceutically acceptable carriers for us in the formulations describ d above are ex mpil- 
fled by: sugars such as lactose, starch s such as com starch, cellulose and derivatives such as sodium 
carboxymettiyi cellulose, etiiyl cellulose and meUiyl cellulose; and ottier caniers well known in th art. The 
compositions may also contain preservatives, aerosol propellants and coloring, Uiickening, suspending, 
dispensing, emulsifying, wetting, stabilizing and buffering agents. 
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The dosage of the compounds of this invention which is administered, is d pendent, in the judgment of 
the attending clinician, upon a variety of factors, e.g. the ago and weight of the individual being treated, the 
mode of administration, the potency of the administered compound, the indication for which the' drug is 
administered and the severity of the ailment being treated. 

Typically, the dosage administered per day for treating viral infections will be oral administration of from 
about 1 mg/kg to about 75 mg/kg daily in single or divided doses, with about 1-25 mg/kg preferred. The 
dosage for treating inflammation is about 25 mg to about 2 gm administered daily in divided doses, with the 
preferred range being about 25 to about 100 mg. 

In order to achieve PAF antagonism, oral administration dally in single or divided doses of about 2.5 
mg/kg to about 50 mg/kg can be used, preferably about 2.5 mg/kg to about 25 mg.'kg. Intravenous 
administration can be about 0.5 mg/kg to about 10 mg/kg per day with 0.5 mg/kg to about 5 mg/kg 
prefen-ed. 

It is believed that the compounds of this invention are non-toxic when administered in the therapeutic 
dosages described above. 

The compounds of this invention are prepared by the following methods: 

(A) to produce a compound of formula I, a compound of the formula 
2-X-Q -L' 

wherein Z and X are as defined previously. 

q' is the same as Q defined previously, or, provided Q In formula I is to contain at least one of the group 

T 

wherein each R is independently hydrogen or lower alkyl, Q may also be the same as Q defined above 
minus at least one of the groups • ^ H-, and 

L' is a leaving group, with a compound having the formula 
L2.y'.w' 

where is a leaving group. 

w" is as defined for W in formula I. or a'tautomer thereof, and 

y' is the same Y defined in fomiula I, or. provided Q in formula l is to contain at least one of the groups 

T 

wherein each R is independently hydrogen or lower alkyl. Y may also be the same as Y defined in 
formula I plus at least one of the groups - C H-: or 
R 

(B) to produce a compound of formula II and possibly a compound of formula I. at least one compound 
of the formula 

Z-X-Q'-L' 

wherein Z. X. q' and L' are as defined previously is reacted with a compound of the formula 

I l^-y'-w'-y'-l* 

wherein L' and L* are leaving groups 

each y' is independently as defined above, and 

w" is divalent w' as defined above, or 

(C) to produce a compound of formula I wherein Z and W are the same and X and Y are the same, 
i reacting a compound of the formula 

l2-y'-w' 

wherein Y and w' are as defined previously and 
Lz is a leaving group, with a compound of the formula 

) wherein L' and L' are leaving groups and Q is divalent Q as defined above. 

wherein in the above processes, any reactive groups are protected if necessary or desired, the above 
processes followed, if necessary or desired, by 

(i) removal of any protecting groups. 

(ii) .conversion of a compound so produced to another compound of formula I or formula II, 

5 (ill) if more than one compound of formulas I or 11 is produced, separation of the compounds so 
produced, or 

(Iv) conversion of any of the compounds so produced to an acid addition, basic addition, or quaternary 
amine salt or pharmaceutically acceptable solvate thereof. 



9 
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In process (A), L' is preferably bromine or most preferably iodine and L' Is a preiferably alkali metal 
such as sodium, potassium or cesium. The reacUon takes place at temperatures of from about -20-' C to 
60 C In an inert organic solvent such as dimethylsulfoxide (DMSO), dimethylformamide (DMF) or 
tetrahydrofuran (THF). In most cases the final compounds can be converted to water-Soluble acid addition 
or quaternary salts by conventional reactions. e.g., with hydrochloric acid or a quatemizing agent such as 
methyl sulfonic acid. 

The starting compounds Z-X-q'-L' wherein L' is halogen (Hal) are prepared by the following reaction: 



ZXH + Hal-Q' -Hal- 



acid scavenger 



— ^ Z-X-Q'-Hal 



wherein Z, X and Q are as defined above. 

The reaction takes place In the presence of an acid scavenger such as KaCOa or organic bases such as 
collidine and also^ Hunigs base. The preferred Hal group is iodine although bromine can also be used. The 
compound Haj;Q -Hal wherein Hal is iodine can be prepared by reacting Br-Q'-Br with sodium iodide 
except when Q Is -CH2- or -CH2-CH2-. 

Alternatively ZXQ'-I can be prepared by reacting ZXH with Br-O'-Br to obtain ZXQBr, then reacUng 
ZXQ Br with sodium iodide to obtain Z-X-q'-I. Or for compounds when q' is -CH2- or -C2H4-. Z-X-q'-I can 
be prepared by reactng the corresponding mono or dihydric alcohol with HI. 

When W is a nitrogen containing heterocyclic moiety, the processes described above result in the W 
moiety being substituted at a nitrogen atom of the heterocyclic ring, unless the nitrogen atom Is protected. 
In order to make a compound wherein the heterocyclic Is substituted at a ring carbon, it is necessary to 
protect the nitrogen with a gnsup which is easily removed after the C-substitution Is carried out and is not 
removed during the C-substitutlon reaction, e.g.. the trityl group. 

Thus, for example, in the preparation of a 2-substituted imidazole, the following reaction scheme is 
followed: 



tritylchloride THF^ 




1. Butyl lithium 

2, ZXQ'l 



wherein Q, Q , Z and X are as defined above. In this case the methyl group on the imidazo ring becomes 
part of Q In the compound produced. 

In process (B) to make a compound of formula II. the w' moiety should have two ring carbons initially 
substituted with trimethylsllylpxy groups. When the reaction with Z-X-q'-I is conducted, the resulting 
product is a disubstituted W moiety as shown in the following reaction in which the trimethylsilyloxy 
substituted compound is illustrated as a pyrimidins. 
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»3'3 



2-X-p-I "^J^ DMF 
(CH,), 



The reaction is carried out at room temperature. 

In process (B) if-an excess of the compound Z-X-Q'-L' is used, the product will primarily be of formula 
II. However, if only small amounts of the compound Z-X-q'-L' is used, products of formulas I and II will be 
produced. The reaction conditions are the same as in process (A). 

To produce a compound of formula II wherein at least one of Z. X or Q Is not identical with the other Z. 
X or Q two. different compounds having the general formula Z-X-Q -L' are used. The result is a mixture of 
compounds, which may be isolated by standard techniques. 

Process C, which produces compounds of formula I wherein Z and W are the same and X and Y are 
the same, is carried out under the same reaction conditions as process (A). 

The' preparation of compounds wherein Q is an unsaturated chain, i.e. an alkynediyi or alkenediyi, is 
Illustrated in the following reaction: 



Li-R'-OPr 



1. SOCI2 Z-X-Q-Y-W 

2. NaW ^ J 

wherein R» is lower alkyi of 2 to 4 carbons and r' Is lower alkynyl of 3 carbons. Y is a bond. Pr Is a 
hydroxy protecting group and hal Is bromine or iodine. 

The alkenediyi is prepared by partially reducing the alkynediyi compound by catalytic hydrogenation. 

The preparation of compounds In which Q is an aikyi having a cycloalkane In the chain is illustrated by 
the following reaction: 

CHjCl CHjSOjOCHj 
""j-0^2°" »..Ylchl.!id. ' 



trie thy 1 amine 



CHjOSOjCHj 



wherein hal is bromine or iodine and Z, X, Y and W are as defined above for formula 1. 

The preparation of compounds in which Q is a tetrahydrofuran radical having the 2,5-trans 
stereochemistry Is illustrated by the following reaction sequence: 



-l-QG-72345 on 11/30/2004 



no OH HO-'^'^JH 

fS 

wherein W, X and Z are as defined above. 

Alternatively,' the following reaction sequence can be used to prepare 2,5-trans tetrahydrofuran com- 
pounds: 

20 0 

AccHoAc ^2^°3 W "j" ' 

25 

wherein X, Z and W are as defined atiove. 

For compounds wherein Q is a tetrahydrofuran radical having the 2,5-cis stereochemistry, the following 
reaction sequence is exemplary: 
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Et.H 



HoMoH 

0 a different compc 
inversion technique 
lion involves relativi 



40 



SO 



S6 
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55 
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X a 12., Salt 



'a 



20 7A. 



^fh^ HCl 
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CH3 



" -(CH2)r 



-(caj)? - 

-(CH2)r 



-(ca2)io- 



bond -{Ca2)r 
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2 11 Salt 




17 
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Exanple Z_ i 0 1 » Salt 



36. O'^'O -<CH2)6 - bond ^fQf^ 



37. 



. ■ . . .-TV'- 



CH3 

40. H3C— bond -C«C-<ca2)6- ■ " 
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Exairple £ iL 0. 



bond ^A/v HCl 



H ■ 



^1 



HCl 
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Exanple Z_ 



. Salt 



CH 



bond <SC(CH2)6- bo«J 




-(CH2)5- bond 



-C- -«S2)6, bond 



CR 
I 

-8- 



bond -CH-CH(CH2)s- 
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Exanple Z. ii £ 1 H 




56. • bond -(Oj)?- " 

57. -0- -(CB2)r 

58. • -c- . « 

59. - _i- . . 

M 

23 
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Sxanple Z_ iL 0 5f 
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L X £ I W Salt 

f-^^ -S- -(082)5- tand ^aQI/ HCl 



OB _ 

■s- • • • 



btxid -CS<a(CB2)4- 



-<l- -{ca2>5- 

a 



25 



CopredTrorn 'r0072345 on IT/BTO'/^OW 



EP 0 407 217 A1 



X 0 1 W Sail 

bond -CH=CH{CH2)4 bond HCl 



-(CH2)5- 



H3C. 

74, 



- ca • 



-(CH2)6- 



76. ^s-^[^-t>- -(CH2')6- 



55 
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EScanple Z 12 



-SO2- 



-ms- -(012)5- 



{CH2)5- 



0 C»j 

80. -CH(ai2)6- • -IJ^ 
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Y W Salt 


88. 

XL 


OM on 


^ 'O Ha 


89. * 






90. " 






91. • 


■T' 




92. 






93 and 
97. 






94. * 






95. * 

96 and 






98. * 

99. * 




- 


100. ' 






101. • 




mm » 
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Example Z 
102. c*^, 

103. 



-(ca2)6- 



Y W 
bond 



c 



2,4-dichlca:o- 
pheryl 



105b. 4-chloro-3- 
nethylphenYl 



105c. 2-ciilaro-5- 
meth^lphenyl 



105d. 2-chloro-4,5- • 
dimethylphen^l 



105e. 3,5-diinethyl- * 
4-cfalarcFhenyl 



105f. 2,4-diflxxaFO- ' 



lOSg. 2-iDethyl-4- 
chlcrcphenyl 



2,6-dijnBthyl- « 
4-chlc(ropheryl 



lOSi.- 2-chlcco-6- " 
methylphaiyl 



» m 
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Exanple Z X IE 



105 j. 2-hrcB»-4- '-<>• -(CH2)6- bond -I 




meta^lpheryl 

103c. 2,6-dic4ilcsro- * 
pheryl 



106. 




The following Table II shows the components of the compounds of Formula II. 
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The following Table III shows additional compounds which can be prepared by following the procedures 
of the examples which follow by substituting the appropriate starting materials for those in the examples. 
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Y W Salt 



bond -(CH2)6-C-C- bond \_ / HCl 



-0- 



-(CH2)6-CH=CH- » * HCl 



The starting materials for use in the preparation of the compounds of this invention are either 
commercially available or are prepared by conventional means known in the art. 

The following examples illustrate the invention. Fast atom bombardment (FAB) mass spectra (MS) were 
run on a Rnnlgan MAT 312 double focussing mass spectrometer, operating at an accelerating voltage of 3 
kV. The MS samples were Ionized by bombardment with xenon atoms produced by a saddle field Ion 
source from Ion Tech operating with a tube cun-ent of 2 mA at an energy of 6 KeV. The MS results are 
reported as the free base plus a proton. The proton nuclear magnetic resonance (H'-NMR) spectra were 
recorded at 200 MHz on a Varian XL-200 spectronometer; all chemical shift values i ate reported In ppm 
downfleld from tetramethylsilane. 



1 -[6-(2-chloro-4-methoxyphenoxy )hexy ^imidazole 

Add 200 mg. 6-(2-chlon5-4-m9thoxyphenoxy)hexyl-1 -bromide in 1.5 ml of dimethyl formamide (DMF) to 
180 mg sodium Imidazole in a reaction vial at room temperature, stir 2 hours then add 20 mg sodium 
Iodide, stir overnight. Add methylene chloride, wash with water then brine, eiute on a coarse silica column 
with methylene chloride then a mixture of 50% ethyiacetate and methylene chloride (wv) to isolate the title 
compound. 



2-{[8-(2-chioro-4-methoxyphenoxy)hexyl]thlo}-4.5-dihydrothlazoi-4-one 
(a) Reflux about 500 mg sodium iodide in 10 mi of acetone with 350 mg. 6-(2-chioro-4-methox- 
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yphenoxy)hexy 1-1 -bromide for S to 10 minutes, remove the acetone by bubbling nitrogen through the 
reaction mbrture, add methylene chloride, wash with water, then brine and dry over sodium sulfate to obtain 
6-(2-chloro-4-methoxyphenoxy)hexy I- 1 -Iodide. 

(b) Add 3 grams of 6-(2-chloro-4-methoxyphenoxy)hexy 1-1 -iodide in 10 ml , acetonitrile to 1.2 g 
rhodanine and 20 g cesium carbonate. Stir overnight, then remove the acetonitrile, add methylene chloride 
and wash with water then brine and dry over sodium sulfate. Elute on a coarse silica column with methylene 
chloride followed by 5% ethylacetate/methylene chloride and finally 10% ethylacetate/methylene chloride to 
yield the title compound isolation. 



5-{[6-(2-chloro-4-methoxyphenoxy)hexyl]thlo}-1-methyltetra20le 

Reflux 350 mg. 6-(2-chloro-4-methoxyphenoxy) hexy 1-1 -bromide with 10 ml of acetone and about 500 
mg. sodium Iodide for five to ten minutes, remove the acetone by bubbling nitrogen through the reaction 
mixture, add methylene chloride, wash with water, then brine and dry over sodium sulfate to obtain 5-{2- 
chloro-4-methoxyphenoxy)hexyl-1-iodlde. Add 133 mg of 5-mercapto-1-methyltetrazole, 268 mg. cesium 
carbonate and 3 ml acetonitrile to the iodide product, stir overnight add methylene chloride and wash with 
water, sodium carbonate, water, then brine and dry over sodium sulfate. Remove the solvent and recover 
the title compound as crystals. 



2-{[e-(2-chloro-4-methoxyphenoxy) hexylI-thlo}-3-pyridinol 

Sb'r 300 mg. of the iodide prepared in Examples 2 or' 3, 3 ml. acetonitrile 112 mg. 2-mercapto-3- 
pyridinol and 201 mg. cesium carbonate In a reaction flask overnight at room temperature. Remove the 
acetonitrile and add methylene chloride. Wash with sodium carijonate solution, water, then brine and dry 
over sodium sulfate. Remove the solvent then add methylene chloride, heat to dissolve the mixture, add 
hexane and cool to precipitate the title compound as white crystals. 



1 and 2-[8-{2-chloro-4-methoxyphenoxy)hexyl]tetra2ole 

Stir overnight at room temperature 300 mg. of the Iodide prepared in Examples 2 and 3, 3 ml. 
acetonitrile. 63 mg. 1-H-tetrazole and 274 mg. cesium carbonate In a reaction flask. Add an additional. 189 
mg. 1-H-tetrazole and 100 mg. cesium carbonate, let stir one week at room temperature. Work up the 
reaction mixture in methylene chloride with a water wash. Elute on a coarse silica column with methylene 
chloride then ethyl acetate/methylene chloride. Isolate two fractions of the title compound, the less polar 
fraction and the more polar fraction. One of the fractions is the 1 -substituted tetrazole and the other fraction 
Is the 2-substituted tetrazole. 
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1 -[6-{2-chloro-4-methoxyphenoxy)hexyl]-1 .2,4-tr\azo>s 



Stir overnight at room temperature, 300 mg. of the Iodide prepared in Examples 2 or 3. 3 ml. 
acetonitrile, 225 mg. 1 ,2,4-triazole and 274 mg. cesium carbonate fn a reaction flask. Work up the reaction 
mixture in methylene chloride with a water wash and elute on a silica column with methylene chloride and 
ethylacetate to recover the title compound. 



1 or 2-(6-(2-chloro-4-methyoxyph9noxy)hexyl]-5-amino-tetrazole and 5-{f6-(2-chloro-4-methoxyphenoxy)hexylh 
5 amino}-tetrazole 



Stir overnight at room temperature, 300 mg. of the iodide prepared In Examples 2 or 3, 2 ml. dimethyl 
formamide DMF, 421 mg. 5-amino tetrazole and 274 mg. cesium carbonate. Test the product on thin layer 

20 chromatography (TLC) with 50% ethyl acetate^tiexanes. The test indicates that two separate compounds 
resulted, one more polar than the other. Separate the less polar title compound and the more polar title 
compound on a coarse silica column by eluting with methylene chloride followed by 5% ethyl 
acetate/methylene chloride, then 10% ethyl acetate/methylene chloride. The more polar compound is highly 
crystalline. The less polar of the compounds is the 1 or 2 substituted tetrazole, and the more polar is the 

25 exocycllc nitrogen substituted tetrazole title compound. 



1,3-dl-[e-(2-chloro-4-methoxyphenoxy)hexyl]-1.2,3,4-tetrahydropyrimidine-2,4<lione 



35 Stir overnight at room temperature, 300 mg. of the iodide prepared in Examples 2 or 3. 1.89 gm- 2.4 
ditrimethylsilyloxypyrimidine, anhydrous DMP and 1.24 gm. cesium fluoride in a reaction flask. Work up 
with a water wash in methylene chloride, elute on a coarse silica gel column with methylene chloride 
followed by 10% ethyl acetate/methylene chloride then 20% eihyl acetat»methylehe chloride to isolate the 
title compound. 



EXAIWPLE 9 



1-[6-(2-chloro-4-methoxyphenoxy)hexyi]-1,2,3,4-tetrahydropyrimidine-2,4-dione 



Stir overnight at room temperature, 300 mg. of the iodide made in Examples 2 or 3, 1 ml. acetonitriie, 
so 274 mg. cesium carbonate, 270 mg. of 2N-benzoyi uracil. 1 ml. of DMF (to enhance solubility) and 100 mg. 
additlonaJ of cesium carbonate in a reaction flask. Work up in methylene chloride with water and add 
methanoiic potassium carbonate then again stir overnight at room temperature. Work up in methylene 
chloride with a water wash. Elute on a coarse silica column with methylene chloride and sequenfiy 10%, 
20%, 30% and 40% ethyl acetate/methylene chloride to obtain the title compound as an oil which 
55 crystallizes upon standing. 



EXAMPLE 10 



34 



Copied from 10072345 on 11/30/2004 



EP 0 407 217 A1 



1 -[6-(2-chloro-4-methoxyphonoxy)hexyl]-4-and S-hydroxymethylimidazole 

Add 200 mg of the iodide made In Examples 2 or 3 to 20 mi. DIVIF. then add 500 mg. NaOH and nnaliy 
200 mg. A-hydroxymethyl imidazole to a reaction flasl<, stir at room temperature for alDout 24 hours. 

Add methylene chloride and wash with water, then brine and dry over sodium sulfate. Elute on a coarse 
silica column with methylene chloride, then 5% methanol/methylene chloride, then 10% 
methanol/methylene chloride and isolate a mixture of the title compounds. The isomers are separated on 
TLC with ethylacetate. and finally on a coarse silica column with 50% ethylacetate/THF to yield the title 
compounds as the less polar isomer in fractions 5-8 and the more polar isomer in fractions 11-18. Prepare 
the hydrochloride salts by reaction with 0.1 N HCI. 



1-[e-(2-chloro-4-methoxyphenoxy)hexylh2-methyllmidazo!e 

Stir about 5 hours at room temperature. 200 mg. of the iodide made in Examples 2 or 3, 134 mg. 2- 
methylimidazole. 3 ml. DMF and 59 mg. sodium hydroxide in a reaction flask. Work up in methylene 
chloride with a water wash, then brine, then dry over sodium sulfate to recover the title compound as an oil 
which crystallizes on standing. Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 12 

1-[6-(2-chloro-4-methoxyphenoxy)hexyl)-4-nitroimidazole 

Stir overnight at room temperature, 200 mg. of the iodide made in Examples 2 or 3. 3 ml DMF. 184 
mg. 4-nitroimidazole and 69 mg. sodium hydroxide in a reaction flask. Work up with "^f /jj"";^ 
a water wash. Elute on a coarse silica column with methylene chloride then ethylacetate to obtain the title 
compound. 

EXAMPLE 13 

2-[7-(2-chloro-4-methoxyphenoxy)heptyl]pyridine 

Under a nitrogen atmosphere, add 152 mg. 2-picoline and 1.5 ml. tetrahydrofuran (THF) and cool to 
■28- C. Add 104 rSg. n-butyi lithium and stir about 30 minutes at -78- C. Add 20 mg. of the lodide p^pared 
in Examples 2 and 3 in 1 ml. THF. SUr 1 hour at -78 C, let warm to room temperature and stir about 5 
hours. Work up with water and methylene chloride then wash with water and brine then dry over sod 
sulfate Elute on a coarse silica column with methylene chloride then 50% ethylacetate-methylene chloride 
, to obtain the title compound. Prepare the hydrochloride salt by reaction, of the title compound with 0.1 N 
HCI. 
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EXAMPLE U 



1.{6-t4-(4.5-dihydro-2-oxazolyl)phenoxy]hexyl}imidazole 



(a) Prepare 6-C4-(4,5-dihydro-2-oxa2olyl)phenoxy]-hexyl-l -iodide by adding 10 gm. of 4-(4.5-diliydro-.2- 
oxazolyi)phenol, 24.4 gms.. 1 ,6-dlbromohexane, 10 gm. sodium iodide, 35 gm potassium carbonate and 250 
ml. acetonitrlle in a reaction flasl<. Purge with nitrogen, reflux for 24 hours, cool and filter off resulting solid. 
Remove acetonitrile and extract witti etfiylacetate. Remove the ethylacetate to yield an oil/solid. Purify on 
silica with methylene chloride to recover the product. 

(b) Add 200 mg. of the product from part (a), 300 mg. of sodium Imidazole and 10 ml. of dlmethylfor- 
mamide (DMF) to a flask and stir for 48 hours. Partition the reaction mixture water/methylene chloride; Bute 
on a silica column with 100% ethylacetate followed by 10% methanol/methylene chloride to yield the title 
compound. 

Prepare the hydrochloride salt by adding 6 ml. of O.iN HCI. 
MS:m/z314(M*) 



EXAMPLE 15 



1 -[7.(2-chloro-4-methoxyphenoxy ) hepty IJmidazole 



(a) Prepare 7-(2-chioro-4-methoxyphenoxy) heptyl-l-iodlde by adding 3 gms. of 2-chloro-4-niethox- 
yphenol, 9.8 gms. 1,7-dibromo heptane, and 5.2 gms. potassium carbonate to 75 ml. acetone in a reaction 
flask. Purge with nitrogen, reflux for 48 hours, cool. Add CH2CI2 and wash with water, then brine and dry 
over sodium sulfate. Bute on a coarse silica column with hexane, 10. 15 and 20% CHzCb hexane. Isolate 
product, add 50 ml. acetone. 8.5 g sodium iodide and heat to reflux 10-15 min. Remove acetone, add 
CHaCIs and wash with water, then brine and dry over sodium sulfate. Remove solvent and recover the 
product. 

(b) Add 2 gms. of the product of step (a). 1.4 gms. sodium imidazole and DMF in a reaction flask, stir 
for about 24 hours. Work up with methylene chloride and a water wash, remove the solvent under a high 
vacuum and recover the title compound. Convert the title compound to the hydrochloride salt by reaction 
with 0.1 N hydrochloric acid. 



EXAMPLE 16 



1-[5-(2-chloro-4-methoxyphenoxy)pentyllimida2ole 

(a) Prepare 5-[2-chloro-4-methoxyphenoxy)pentyl-1 -Iodide by mixing 3 gms. 2-chloro-4-methoxyphenol, 
8.7 gms. 1.5-dibromo pentane. and 5.2 gms. potassium carbonate to 75 ml. acetone in a reaction flask. 
Purge with nitrogen, reflux for 48 hours. Add CH2C12 and wash with water, then brine and dry over sodium 
sulfate. Elute on a coarse silica column with hexane. 10. 15 and 20% CHzCfe/hexane. Isolate product, add 
50 ml. acetone. 8.5 g sodium iodide and heat to reflux 10-15 min. Remove acetone, add CHaCb and wash 
with water, then brine and dry over sodium sulfate. Remove solvent and recover the product. 

(b) Add 350 mg. of the product of step (a) to 2 ml. DMF (dimethylformamide) and 300 mg. sodium 
imidazole in a reaction flask. Stir for about 24 hours. Recover th title compound by treating with methylene 
chloride, a water wash and brine. Dry over sodium sulfat and remove the solvent to obtain a crystalline 

Prepare the hydrochloride salt by reacting 275 mg. of the title compound with 10.2 ml. of O.IN HCI. 
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EXAMPLE 17 



1 -{1 0-<2-chloro-4-methoxyphenoxy)decyl]imlda2ol9 



(a) Prepare 10-(2-chloro4-methoxyphenoxy)decyl-l -iodide by adding 3 g of 2-chloro-4-methoxyphenol, 
11.3 g of 1,10-dlbromodecane. 75 ml acetone and 5.2 g potassium carbonate in a reaction flasl<. Reflux for 

10 48 hours, cool and remove acetone. Add CHjCIz, wash with water then brine and dry over sodium sulfate. 
Elute on a coarse silica column with hexane then 15 and 20% CHjCI/hexane to obtain the product Take 3.8 
g of 10-(2-chloro-4-methoxyphenoxy)decyl-1 -bromide. 50 ml acetone and 7.1 g Nal and heat to reflux for 20 
mins. Remove acetone, add methylene chloride and wash with water, then brine and dry over sodium 
sulfate. Remove methylene chloride and recover 10-(2-chloro-4-fflethoxyphenoxy)decyl1 -iodide. 

15 (b) Stir 0.5 gm. of the compound prepared in step (a), 10 ml. DMF and 160 mg. sodium imidazole in a 
reaction flask for about 24 hours at room temperature. Recover the resulting title compound by treating with 
methylene chloride, washing with water, then brine, drying over sodium sulfate and removing the solvent. 
The recovered title compound is crystalline. 

Prepare the hydrochloride salt of the title compound by reacting 340 mg. with 33 mg. 0.1 N HCI. 

20 

EXAMPLE 18 



25 

5-{7-(1-imidazolyl)-heptyl]-3-methylisoxa2ole 



(a) Prepare 7-(3-methylisoxa2ole-5-yl)heptyl-1 -bromide by adding 20 ml, of 3,5-dimethylisoxa20le to 200 
30 ml. THF (tetrahydrofuran) under nitrogen and cool to about -78 'C. Slowly add (over 10 minutes) 80 ml. of 
N-butyl lithium, 2.5M/hexane and stir for 30 minutes. Add the resulting solution to a solution of 244 gm. 1,6- 
dibromohexane in 100 ml. THF at -78 'C. Purge with nitrogen, stir in a dry ice/acetone bath and then allow 
to warm to room temperature over a period of about 3 hours. Recover the product from the solvent and 
unreacted starting materials by distillation under reduced pressure {1.-2 mm Hg) b.p. 134-138* C. 
35 (b) Stir 260 mg. of the compound made in step (a) with 450 mg. sodium imidazole in 2 gms. DMF for 
one week at room temperature. Partition with water/methylene chloride, elute on a silica column with 100% 
methylene chloride followed by 100% ethylacetate to yield 'the title compound. Prepare the hydrochloride 
salt of the title compound by reaction with 0.1 N HCI. 

FAB-MS: m/z 248 (M*) - base. HCI salt, H'-NMR-200 mHz: «H (CDCI3) 1.37 (6H.8). 1.55-1.80 (2H,m), 1.80- 
40 2.00 (2H,m) 2.25 (3H.S), 2.70 (2H.t,J 8Hz), 4.35 (2H,t,J 8H2), 5.85 (1H,S), 7.18 (IH.s), 7.40 (1H,s), 9.65 
(1H,s). 



EXAMPLE 19 



1 -[6-(2-chloro-4-m9thoxy phenoxy )hexy llbenzimidazole 

Stir overnight at room temperature, 300 mg. of the iodide made in Examples 2 or 3. 3 ml. DMF. 145 
mg. benzimidazole and 49 mg. sodium hydroxide. Treat with methylene chloride, wash with water, then 
brine and recover the title compound by removing the solvent. 

The hydrochloride salt is made by reacting the title compound with about 1.1 eq. 0.1N HCI. 



EXAMPLE 20 
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[6-(2-Chloro-4-memoxyphenoxy)hexyl]-2-hydroxyben2imidazoleand N.N -bis-[6-(2-chloro-4-niethoxyphenoxy)- 
hexyl]-2-benzimida20lon© 

Stir overnight at room temperature, 1 gm. 2 hydroxybenzimidazole, 2 gms. of the iodide prepared in 
Examples 2 or 3. 0.35 gm sodium hydroxide and tO ml DMF in a reaction flasl<. Partition with 
water/methylene chloride. Elute on a silica column with 100% methylene chloride, then 50/50 methylene 
chloride/ethylacetate. Two major fractions are obtained, NIWIR shows the top spot fraction to be N,N -bis -[6- 
(2-chloro-4-methoxyph8noxy)hexyl]-2-ben2imidazolone, FAB-MS; m/z 615 (M ) free base, H'-NMR-200 
mHz; 'H (CDCb), 1.35-1.65 (8H,m), 1.70-1.90 (8H,m), 3.75 (6H,s). 3.80-4,05 (8H,m). 6.7-7.2 (10H.m). and the 
bottom spot fraction to be 1-[6-(2-chloro-4-methoxyphenoxy)hexyl>2-hydroxybenzlmida2ole. FAB-MS: m/z 
375 (M*): Free Base, H'-NMR-200 mHz; SH (CDCI3), 1.4-1.70 (4H,m), 1.7-1.9 (4H.m), 3.75 {3H.s). 3.85-4.05 
(4H.m). 6.7-7.2 (7H,m). 



1-[6-(2-chloro-4-methoxyphenoxy)hexyl]-4-and-5-hydroxymethyiimidazole 

Stir overnight at room temperature, 3 gm. of the iodide prepared in Examples 2 or 3. 15 ml. DMF, 1.01 
gm. sodium hydroxide and 1.64 gm. 4-hydroxymethyl imidazole HCI. Add methylene chloride and wash 
several times with water. Bute on a coarse silica column with methylene chloride, then 2% 
methanol/methylene chloride and finally 5% methanol/methylene chloride and obtain a mixture of the title 
compounds. 

Prepare the hydrochloride salt by reacting the title compounds with about 1.1 eq. of 0.1 N hydrochlonc 
acid. 



1-[6-(2-chloro-4»methoxyphenoxy)hexyl]pyn-olidine 

Stir overnight at room temperature 500 mg. of the iodide prepared In Example 2 or 3, 5 ml. acetonitrile. 
967 mg. pyrrolidine and 3 gm. cesium carbonate in a reaction flasl<. Add methylene chloride and wash with 
water, remove the solvent and excess reactants to recover the title compound. 

Prepare the hydrochloride salt by reacting the title compound with 1.1 eq. of 0.1 N hydrochloric acid. 



1 -[6-(1 -imidazolyllhexy IJimidazoie 

(a) Heat the reflux for 20 minutes. 5 gms. of 1 .6-dlbromohexane, 15 ml. acetone and 15.2 gms. sodium 
iodide. Treat with a water wash in methylene chloride then remove the solvent to recover 1 ,6-diiodohexane. 

(b) SUr ovemight at room temperature 1 gm. of the diiodo compound from step (a), 10 ml. DMF and • 
2.67 gm. sodium imidazole. Treat with methylene chloride and wash with water, dry and remove the solvent 
to recover th title compound as a fcrystalline material. 

Prepare the hydrochloride by reacting the title compound with about 1 eq. of 0.1 N hydrochloric acid. 
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EXAMPLE 24 



5 Sodium t-(6-{2-chloro-4-methoxyphenoxy)hexyl]1 ,4-dihydro-4-oxo-7-methyl-1 ,8-naphthyridine-3-carboxylate 

Stir overnight at room temperature 1 gm. of the Iodide prepared in Examples 2 or .3. 10 ml. OMF. 834 
mg. 4-hydroxy-7-methyl-l,8-naphthyridlne-3-carboxyllc acid and 326 mg. sodium hydroxide in a reaction 
10 nask. Wash with water in methylene chloride. Elute on a coarse silica column with methylene chloride then 
3% methanol/methylene chloride to isolate the title compound as the carboxylic acid. 

Prepare the sodium salt of the title compound by reaction with 0.1 N sodium hydroxide. 



1 -[6-(2-methy 1-1 -lmidazolyl)hexyl]-2-methyllmlda2ole 

Stir overnight at room temperature. 10 ml. DMF, 1.18 gm. sodium hydroxide, 2.43 gm. 2-methyl 
Imidazole and 1 gm, 1 .e-diiodohexane in a reaction flask. Treat with methylene chloride and wash with 
water. Dry on sodium sulfate and remove the solvent to yield the title compound. 

Prepare the hydrochloride salt of the title compound by reacting with about 1 eq. of 0.1 N hydrochloric 
acid. 



IVIIxture of 1-[6-(2-chloro-4-methoxyphenoxy) hexyl]-3-and-5-pyrazole 

Stir overnight at room temperature, 1 gm. of the Iodide prepared in Examples 2 and 3, 10 ml. DMF. 
0.656 ml. (3 eq.) 3-methylpyrazole and 348 mg. sodium hydroxide In a reaction flask. Add methylene 
chloride and wash several times with water, dry and remove solvent to obtain a mixture of the title 
compounds. 

The title compounds do not form water soluble salts. 



9-[6-(2-chloro-4-methoxyphenoxy)hexyl]purlneand7-[e-(2-chloro-4-methoxyphenoxy)hexyl]purine 

Sar overnight at room temperature. 300 mg. of the Iodide prepared in Examples 2 and 3. 3 ml. DMF. 
147 mg. purine and 49 mg. sodium hydroxide in a reacfion flask. Add methylene chloride and wash with 
water. Elute on a coarse silica column with methylene chloride, then 2% methanol/methylene chloride, then 
4 and 5% methanol/methylene chloride to obtain a major amount of the 9-substituted title compound and a 
minor amount of the /-substituted title compound. 

The title compounds do not form wat r soluble salts. 
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1 .[6-(2-Chloro-4-methoxyph8noxy)hexyl]-4-methyl-5-hydroxymethy limidazole and 1 -[6-(2-chloro-4-methox- 
s yphenoxy)hexyi]-5-methyl-4-hydroxymethylimida2ole 

Stir for about 9 hours at room temperature 25 ml. DMF. 5 gm. sodium hydroxide, 3.5 gms. 4- 

liydroxymetliylimidazole and 3.0 gms of the iodide prepared in Examples 2 and 3 in a reaction flask. 
TO Partition with water/methyiene chloride. Bute on a silica column with 100% methylene chloride then 8% 

methanol in methylene chloride to obtain a mixture of the title compounds. NMR (nuclear magnetic 

resonance) indicates two isomers are present 

Separate the isomers on a silica column with 50/50 THF/ethylacetate. Recover one isomer as the top 

spot and the other isomer as the bottom spot 
IS Prepare the hydrochloride of each title compound by reacting with about 1 eq. of 0.1 N hydrochloric 

acid. MS: m/z 353 (M*) Both isomers, free base H'-NMR-200 mHz 'H (CDCIs). 1.3-1.7 (4H.m), 1.7-2.0 

{4H.m). 2.22 {3H, broad s). 3.78 (3H.s) 3.85 {2H,t,J 7Hz), 4.00 (2H,tJ 7Hz). 4.6 (2H.S.5 or 4 -CHjOH). 

4.65,s.4 or S -CH2OH). 6.7-7.0 (3H.m). 7.4 (1H,s) 



EXAMPLE 29 



1 -[6-(2-chloro-4-methoxyphenoxy) hexyl]-2-ethylimidazole 



Stir at room temperature for four days 2 gms. of the Iodide prepared in Examples 2 or 3, 2 gms. of 2- 
ethylimidazole. 2.5 ml. DMF and 0.4 gm sodium hydroxide in a reaction flask. Remove the solvent and 
30 partition with water/methylene chloride. Elute on a silica column with 100% methylene chloride and then 
10% methanol to yield the title compound. MS:m/z 337 (M*) H'-NMR-200 mHz, 'H (CDCI3). 1-34 (3H.t.J 7.5 
Hz). 1.3-1.65 (4H.m). 1.70-1.90 (4H.m) 2.88 (2H.q,J 7.5Hz). 3.75 (3H.S). 3.83 (2H.tJ 7Hz). 3.95 (2H,t,J 6Hz). 
6.7-7.0 (5H.m). 

Prepare the hydrochloride salt by reacting with about 1.1 eq. of 0.1 N hydrochloric acid. 



EXAMPLE 30 



2-[6-(2-chloro-4-methoxyphenoxy)-1-hexylthiohbenzimidazole 



Stir at room temperature for four days 2.5 gms. a-mercapto-benzimidazole. 2 gms. of the iodide 
45 prepared in Examples 2 or 3. 25 ml. DMF and 0.71 gm. sodium hydroxide in a reaction flask. Remove the 
solvent and partition with water/methylene chloride. Elute on a silica column with 100% methylene chloride 
then 50/50 ethylacetate/methylene chloride to obtain the title compound. MS: m/z 391 (M ) H'-NMR-200 
mH2-«H (CDCI3). 1.5-1.6 (4H.m). 1.7-1.9 (4H,mI, 3.35 {2H.t.J 7Hz). 3.75 (3H.S) 3.95 (2H.t,J eHz). 6.7-7.0 
(3H.m), 7.2-7.4 (4H.m), 7.65-7.75 (IH.m). 



EXAMPLE 31 



1-[6-(2-chloro-4-methoxyphenoxy)hexylH-methyl-2-ethylimidazole and l-{6-(2-chloro-4-methoxyphenoxy)hexyl]- ' 
5-methyl-2-ethylimida20le 
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Stir for four days at room temperature 2 gms of 2-ethyl-4-(S)-metliylimidazole. 3 gms. of the iodide 
prepared in Examples 2 or 3, 0.75 gms. sodium liydroxide and 25 ml. DIV1F In a reaction flask. Remove tfie 
solvent and partition with water/methylene chloride. Elule on a silica column with 100% methylene chloride 
then 5% methanol to obtain a 70:30 weight ratio of the title compounds as evidenced by NMR of their 
hydrochloride salts. 

Prepare the hydrochloride salts by reaction with 1 eq. of 0.1 N HCI. 
MS- Wz 351 (M*) HCI salt. H'-NMR-200 mHz-«H (CDCIj), 1.2-1.7 (7H,m). 1.7-2.0 (4H.m), 2.32 
(3H.s.lsomeric 4-CH3). 2.40 (3H,s.isomeric S-CH,). 3.05 (2H.q.J 8Hz). 3.75 (3H,s), 3.90..4.05 (4H,m). 6.7-7.1 
(4Hz). 



EXAMPLE 32 



1-[3-(2-chloro-4-methoxyphenoxy)propyl]imidia20le 



(a) Prepare l-[3-(2-chloro-4-methoxyphenoxy)propyl]bromide by reacting 10 gm of 2-chloro-4-methox- 
yphenol. 51 gm of 1 .3-dlbromopropane. 35 gm KzCOa in 60 ml acetone under reflux for 48 hours. Remove 
acetone by distillation. Extract residue with methylene chloride and filter. Remove solvent and distill residue 
under vacuum to recover the product, b.p. 150-160' C at 0.5 mm Hg. 

(b) Stir for 18 hours at room temperature. 1 gm of the bromide prepared in step (a), 2 gms. imidazole. 
1.2 gm. sodium hydroxide and 10 ml. OMF in a reaction flask. Remove the solvent and partition with 
water/methylene chloride to obtain the title compound. 

Prepare the hydrochloride salt by reacting the title compound with about 1 eq. of O.iN HCI. Punfy the 
salt in methylene chlorideAvater. 

FAB-MS: m/z 267 (M*). HCI salt. H'.NMR-200 mHz. 'H (CDCb). 2.48 (2H,m). 3.76 (3H.s). 4.00 (2H,t.J 5.5 
Hz), 4.63 (2H,t.J 6.8 Hz). 6.72-7.00 (3H,m). 7.24 (IH.s). 7.38 (IH.s) 9.68 (IH.s). 



EXAMPLE 33 



2-[7-(2-chloro-4-methoxyphenoxy) heptyl>1 -methylimidazola 



Add 196 mg. 1.2-dimethylimldazoie and 5 ml. freshly distilled THF to a dry reaction flask, cool to -78 C 
then add 0.81 ml. of 2.5 molar n -butyl lithium in hoxane. stir 15 minutes at -78 C. then add 0.5 gms of the 
iodide prepared in Examples 2"and 3 and 5 ml. THF and stir for two hours while slowly warming to room 
temperature. 

Stir the reaction mixture overnight at room temperature. Add 5 ml. water, remove the solvent, then add 
methylene chloride and wash with water, dry over sodium sulfate then elute on a coarse silica column with 
methylene chloride then 3% ethanol/methylene chloride to obtain the title compound. 

Prepare the hydrochloride salt of the title compound by reacting with about 1.1 eq, of O.IN hydrochlonc 
acid. 



EXAMPLE 34 



2-[7-(2-chioro-4-methoxyphenoxy)heptyl]imidazole 

(a) Prepare 2-methyl-1-triphenylmethyllmidazole by refluxing 1.75 gms. 2-methyiimidazole, 10 ml, THF 
and 2 gms. trityl chloride ovemight. Recover the product as follows: Add methylerie chlorid . wash with 
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water, then elute on a coarse silica column with methylene chloride followed by 5% methanol/methylene 
chloride. 

(b) Prepare the title compound as follows: Add 500 mgs. of the compound of step (a) to 10 ml. dry THF 
then cool to -78' C. add over 3-5 minutes 0.61 ml. n-butyl lithium, then add 376 mg. of the iodide prepared 
in Examples 2 and 3 in 3 ml. THI= over 5 minutes. Stir overnight while slowly warming to room temperature. 
Remove about 80 to 90% of the solvent, add methylene chloride, wash with water, then brine, and dry over 
sodium sulfate. Elute on a coarse silica column with methylene chloride, then 10% ethylacetate/methylene 
chloride, and finally 20% ethylacetate/methylene chloride. Treat the resulting product with 15 ml. formic 
acid and heat to 100' C for 1.5 hours, let cool to room temperature and a white precipitate forms. Remove 
the formic acid and neutralize with 10% sodium hydroxide solution to recover the title compound. 

Prepare the hydrochloride salt by reacting the title compound with about 1 eq. of 0.1 N HCI. 



EXAMPLE 35 



2-[7-(2-chloro-4-methoxyphenoxy) heptylhl -butylimidazole 



Stir overnight at room temperature, 79 mgs. of the compound prepared in Example 34, 2 ml. DMF, 29.4 
ml. sodium hydroxide and 44.8 mg. n-butyi iodide in a reaction flask. Add methylene chloride and wash with 
water. Elute on a coarse silica column with 2% methanol/methylene chloride then 3% methanol/methylene 
chloride and finally 5% methanol/methylene chloride to isolate the title compound. 

Prepare the hydrochloride by reacting the title compound with about 1 eq. of 0.1 N HCI. 



EXAMPLE 36 



1-(6-(4-phenoxyphenoxy)hexyl]lmldazole 



(a-l) Prepare 6-(4-phenoxyphenoxy)hexyl-1 -bromide by adding together In a reaction flask at room 
temperature, 25 ml. DMSO (dimethylsulfoxide), 5 gm. p-phenoxyphenoi, 6 gm. of 0.1074 moles potassium 
hydroxide and 13.1 gm. 1 ,6-dibromohexane. The reaction is exothermic and a solid results. Add 25 ml. 
more of DMSO and stir 45 minutes to yield the desired bromide. 

(a-2) Add to a reaction flask 10 ml. DMSO, 1.2 gm. powdered KOH, 4.9 ml. 1 ,e-dibromohexane and 1 
gm. solid p-phenoxyphenol. The reaction is exothermic. Add methylene chloride and wash with water. Elute 
on a coarse silica column with 10% methylene chloride4iexane. then 20% methylene chlorideyhexane. the 
30% methylene chloride/hexane and finally 40% methylene chloride/hexane to isolate the desired bromide 
compound. 

(b) Heat to reflux for 10 minutes. 1.4 gm. of the compound prepared in step (a-1) or (a-2), 3 gms. 
sodium iodide and 20 ml. acetone in a reaction flask. Remove the acetone, add methylene chloride, wash 
with water then brine and dry over sodium sulfate. Remove the solvent and the desired product. 6-(4- 
phenoxyphenoxy)hexyl-1 -Iodide, crystallizes. 

(c) Sdr for about 48 hours at room temperature 300 mg. of the iodide from step (b), 5 ml. DMF and 204 
mg. sodium imidazole in a reaction flask, Add methylene chloride and wash with water, then brine and dry 
over sodium sulfate. Dissolve in methylene chloride and filter to obtain the title compound. 

Prepare the hydrochloride salt by reaction with about 1.1 eq. of 0.1 N HCI. 



EXAMPLE 37 



Dimethyl 1-{6-(2-chloro-4-methoxyphenoxy) hexylH.S-lmidazole dicarboxylate 
42 
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Stir for 24 hours at room temperature 3.7 gm. dimethyl 4,5-imldazole dicarboxylate. 3.7 gm. of the 
iodide prepared in Examples 2 or 3, 25 ml. DMF and 2.8 gm potassium carbonate.' Remove the solvent, 
extract the residue with methylene chloride, filter, wash methylene chloride fractions with water, elute on a 
silica column with 100% methylene chloride then 10% methanol/methylene chloride to recover the title 
compound. 

Free base H'-NMR.200 mHz, «H (CDCI3) 1.3-1.7 (4H.m). 1.7-1.9(4H.m), 3.75 (3H,s), 3.92(6H,s). 3.95 (2H,t,J 
BHz), 6.7-7.0 (3H,m). 7.55 (1 H.s) 



EXAMPLE 38 



1-{6-(2-chloro-4-methoxyphenoxy)hexyl]-4,5-di(hydroxymelhyl)imidazole ^ 



Add 1 gm. of the compound prepared In Example 37 to 20 ml. THF (dry N2) cool to 0* C and slowly 
add U(C2H5)3BH and stir for about 30 minutes. Warm to room temperature and stir for about 90 minutes. 
Add 2 ml. concentrated hydrochloric acid, stfr for about 30 minutes and then add sufficient 50% sodium 
hydroxide to neutralize the acid and obtain a pH of 10-11. RIter to remove the solid. Add 75 ml. THF, 2 ml. 
50% NaOH, 3 ml. of 30% hydrogen peroxide and stir for about one hour. Add 30 ml. saturated NaCI 
solution and 50 ml. methylene chloride. Dry the resulting organic layer with sodium sulfate and evaporate to 
obtain the title compound. 

FAB-MS: m/z 369 (M'). HCI salt, H'-NMR-200 mHz, 'H (CDCis). 1.3-1.6 (4H,m). 1.6-2.0 (4H.m), 3.72 (3H.s). 
3.93 (2H.t,J 6Hz), 4.25 {2H,t,J 8Hz). 4.64 (2H.-S), 4.68 (2H.s), 6.7-6.9 (3H,m), 8.95 (1H,s). 



EXAMPLE 39 



Trans 1 -[(2-chloro-4-methoxyphenoxy)methy l]4-[( 1 -imidazoly l)methyl]cyclohexane 



(a) Add 14.5 gm. of trans 1,4-bis hydroxymethyl cyclohexane to 250 ml. methylene chloride and add 20 
ml. methanesulfonyl chloride, cool to O' C and slowly add 36 ml. triethylamine over a period of one hour. 
Remove the solvent, extract with water, filter and wash with methanol to obtain trans i.4-bis mesylate 
methyl cyclohexane. 

(b) Add 30 gms. of the mesylate prepared In step (a) to 300 ml. methylethyl ketone (MEK). then add 90 
gm. sodium iodide and reflux for about 30 minutes. Remove the solvent and extract with methylene chloride 
to yield trans 1 ,4-bl8 lodomethyl cyclohexane. 

(c) Add 3 gms. of 2-chloro-4-methoxyphenol, 15 gms. of the diodo compound prepared in step (b). 100 
ml. water, 100 ml. methylene chloride in a reaction flask, add 0.5 gm (n-butyl) ammonium sulfate and 25 ml 
50% aqeuous NaOH, Elute on a silica column. A mixture pf mono and bis ether results as evidenced by 
NMR, . . u 

Add the resulting mixture to 3 gm. sodium imidazole in 20 ml. OMF. Stir at room temperature for about 
48 hours. Remove the solvent and elute on a silica column with 100% methylene chloride then 5% 
methanol to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 
FAB-MS: m/z 335 (M*) HCI salt. H'-NMR-200 mHz. 'H (CDCb). 0.9-1.30 (4H.m), 1.6-2.1 (6H.m), 3,75 (3H,s). 
3.77 {2H,d,J 6H2). 4.2 {2H,d,J eHz). 6.7-7.0 (3H,m), 7.14 (IH.s). 7.43 (1H.s), 9.55 (lH,s). 



EXAMPLE 40 
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1-(9,9-difnethyl-dec-7-ynyl)-imida20l8 

(a) Add 5 ml. freshly distilled THF and 413 mg. 3,3-dimethyl-1-butyn8 to a dry reaction flask, cool to 
s -78' C then add 2.01 ml. n-butyl lithium (2.5M in hexane), stir about 30 minutes at -78' C, transfer into 3 ml. 

THF and 4.9 gm. 1,6-dibromo hexane at O' C. stir 6 hours and add 2 mi. dry DMSO to form a precipitate. 
Wash with water, in methylene chloride. Elute through a short bed of silica with hexane to remove polar 
material -giving a mixture of 1 ,6-dlbromo hexane and 1 bromo-(9,9-dimethyl-dec-7-yne. 

(b) Stir ovemighf at room temperature 4.73 gm. of the mixture prepared in step (a), 5 ml. DMF and 2.1 
10 gm. sodium imidazole. In a reaction flasl<. Add methylene chloride, wash with water, then brine and dry over 

sodium sulfate. Elute on a coarse silica column with methylene chloride, then 2% methanol/methylene 
chloride. Combine fractions containing product and chromatograph on a coarse silica column with 25% 
ethylacetate/methylene chloride, then 35% ethylacetate/methylene chloride to isolate the title compound. 
Prepare the hydrochloride salt by reaction with about 1.1 eq. of 0.1 N HCI. 

EXAMPLE 41 



1 •[6-(2-chloro-4-methoxyphenoxy)hexy l]-3-methy iimldazolium iodide 

Stir at room temperature for about 2.5 hours. 300 mg. of the compound prepared in Example 1, 5 ml. 
methylene chloride and 0.066 ml. methyl iodide. Elute on a coarse silica column with methylene chloride, 
then 5% methanol/methylene chtoride and finally 10% methanol/methylene chloride, to isolate the title 
compound. 



1-[6-(2-chloro-4-methoxyphenoxy) hexylH and 5-aminomethyl imidazole 

Stir overnight at room temperature. 0.5 gm NaOH, 20 ml. OMF. 4<5) triplienylmethylaminomethyl 
imidazole and .the iodide prepared in Examples 2 and 3, in a reacUon flask. Remove the solvent and 
partition with methylene chloride/water, then brine. Bute on a silica column with 100% methylene chloride, 
then 40% ethylacetate. Two fractions (the top spot and the bottom spot) containing the brityl protected title 
compounds separate. 

Recover each of the title compounds as follows: 

Add the desired fraction to 20 ml. formic acid/2 ml. methylene chloride in a reaction flask and stir 
overnight at room temperature. Remove all volatiles, partition with 1% HCI H20/hexane then add 50% 
NaOH to a pH over 10. Partition with water/methylene chloride. Elute the methylene chloride residue on a 
silica column with methylene chloride, then 20% methanol in CHjCk to yield the desired title compound. 
The ratio of the top spot fraction compound to the bottom spot fraction compound is about 4 to 1. 

Prepare the tiydrochioride salt of each title compound by reaction with about 1 eq. of. 0.1 N HCI. 
(4 or 6 NHa-CHj.). free base FAB-MS: nfuz 338 (M*): H'-NMR-200 mhz. »H (CDCb). 1.3-1.55 (6H.m). 1.60- 
1.9 (4H,m), 3.75 (3H.S). 3.85 (2H.S), 3.9-4.2 (4H,m), 6.7-7.0 (4H,m), 7.45 (1H.S). 

(4 or 5 NH2-CH2-), HCI salt FAB-MS: m/z 338(M*) H'-NMR-200 mHz, 'H (CDCI3). 1.3-1.7 (4H,m), 1.7-1.9 
(4H,m). 3.75 (3H,s), 3.9-4.0 (4H.m). 4.08 (2H,s), 6.7-7.0 (3H,m), 7.28 (1H,s). 7.52 (1H.S). 
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1 -[6-(2-chloro-4-methoxyphenoxy)hexyl]-4,5-dimethyl imidazole 



(a) Prepare 1-[6-(2-chloro-4-methoxyphenoxy)liexyl]-4(5)-methyl-5(4)-hyclroxymethyl imidazole as fol- 
lows; Add 3gm of e<2-cliloro-4-methoxyph9noxy)hexyl-1-iodide prepared in Example 1. 2.5 gm 4- 
hydroxymethyl-5-methyl imidazole, 1 gm NaOH to 25 ml DMF (dimethylformamide), stir for 48 hours. 
Remove DMF by high vacuum, partition with H20/CH2CI2, purify methylene chloride residue on silica 
column with 100% methylene chloride then 10% CHaOH/CHjCb to give the product. 

(b) Stir overnight at room temperature the compound prepared in step (a) and 30 rhi. thionyl chloride. 
Heat to reflux for 5 minutes then remove the SOCk and chase with toluene. ^ 

(c) Add 50 ml. THF to the product prepared in step (b) and cool to 0 C. add 12 ml. (1 eq.) triethyl 
lithium borohydride and stir for 10 minutes, warm to room temperature and stir for one hour. Add 20 mi. 
10% sodium hydroxide then 6 ml. 30% HjOj. stir for one hour, add saturated NaCI solution and wash with 
saturated NaCI solution twice. Dry with sodium sulfate, remove THF and elute on a silica column with 
methylene chloride, then 2% methanol to obtain the title compound. 

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1N HCI. 
FAB-IVIS: fTVE (337M*) HCI salt H'-NIVIR-200 mHz. 'HCCDCIa). 1.35-1.7 (4H,m). 1.7-2.0 {4H,m), 2.22 (3H,S). 
2.38 (3H.5), 3.78 (3H,s). 3.98 (2H,t,J 5Hz). 4.15 (2H,t,J JHz). 6.7-7.0 (3H.m). 8.95 <1H.s). 



P(AMPLE 44 



l-[6-{2-chloro-4-methoxyphenoxy) hexylh2-hydroxy methyl imidazole 



Add 50 ml. of 37% formaldehyde to 3 gms. of the compound prepared in Example 1. in a Paar bomb 
and purge with nitrogen. Heat in an oil bath at 130* C for 16 hours. Remove all liquids under vacuum. 
Partition with 10% sodium hydroxide/methylene chloride then water/methylene chloride. Elute on a silica 
column with methylene chloride then 8% methanol to obtain the title compound.. 

Prepare the hydrochloride salt by reaction with about l eq. 0.1 N HCI. 
FAB-MS: nVz 339(M* HCI salt, H'-NMR-200 mHz, «H(CDCl3). 1.3-1.7 (4H.m). 1.7-2.0 (4H.m), 3.75 (3H,S), 
3,96 (2H,t,J 6Hz). 4.24 (2H,t,J 8Hz), 5.02 (2H,s) 6.7-7J3.(3H,m),r7.12 (1H,d.J 2Hz). 7.34 (IH.d.J 2Hz). 



EXAMPLE 45 



1-allyloxycarbonylmethyl-2-[7-{2-chioro-4-methoxyphenoxy)heptyl]imidazole 



Stir ovemight at room temperature 4 gms. of the. compound produced in Example 34, 20 ml. dry DMF, 
545 mg. powdered sodium hydroxide, 2.8 gms. slowly added allyl iodo acetate. Add methylene chloride and 
wash with water, then brine and dry over sodium sulfate. Elute on a coarse silica column with methylene 
chloride, then 20% methanol/CH2Cl2 and finally with 5% methanolmethylene chloride to isolate the title 
compound. 

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1 N HCI. 



EXAMPLE 48 



1-carboxymethyi-2-r7-(2-chloro-4-methoxyphenoxy)heptyi]imida20le 
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SUr for 3 hours at room temperature a mixture of 100 mg. of the compound made in Exampie 45. 2 ml. 
THF and 0.2 ml. of 10% NaOH solution. Adjust the pH to about 7. 

Add methylene chloride. Remove all water and solvents to obtain a white solid. Add CH2CI2. stir and 
filter solids. Recover the title compound. 



1-[6-(2-chloro-4-methoxyphenoxy)hex-2-ynyl]lmidazolo 



(a) Add 30 ml. THF and 10 ml. DMSO to a reaction flask and cool to -78' C. Add 7.4 mi. n-butyi lithium 
IS {2.5IVVhexane), stir for five minutes and add 2.6 gms. of letrahydropyran protected propargyl alcohol and 

warm to room temperature. Stir 5 minutes and add 3 gms. of 1-(2-chloro-4.m9thoxyphenoxy)propyl-3- 
bromide resulting in a slightly exothermic reaction. SBr for about 1.5 hours. Remove the THF by vacuum 
and partition with water/methylene chloride. Elute the methylene chloride residue on a silica column with 
25% methylene chloride/hexana then 50/50 methylene chloride/hexane. Add the resulting product to 
20 50/25/25 THF'-HjO/CHsOH and add 1 gm. para toluene sulfonic acid. SUr overnight, remove THF'methanoi. • 
partition with 5% NaHCOs/CHsCIs then with water/melhylene chloride. Remove the CH2Ci2 to obtain the 
desired product. l-hydroxy-6-{2-chloro-4-methoxyphenoxy)hex-2-yne. 

(b) Add 25. ml. thionyl chloride to 1.17 gms. of the compound prepared in step (a) and reflux for 1 hour. 
Remove the Ihlonyl chloride. Add 25 ml. DMF and 3 gms. sodlum-imldazoie and stir overnight. Remove the 

25 DMF and partition with H2O/CH2CI2. 

Elute on a silica column with 100% CH2CI2 then 100% ethylacetate to obtain the title compound. 

Prepare the hydrochloride salt by reaction with about 1 eq. of 0.1 N HCI. 
FAB-MS- m/z 305 HCI salt. H'-Nti/IR. 200 mHz. »H(CDCl2), 2.05 (2H.m). 2.55 (2H,m). 3.78 (3H.s). 4.08 
(2H.t.J 5Hz). 5.20 (2H.m). 6.7-7.0 (3H.m). 7.30 (IH.S). 7.38 (IH.s). 9.6 (IH.s). 

30 

EXAMPLE 48 



1-acetamido-2-[7-(2-chioro-4-methoxyphenoxy)heptyi]imida20le 

Add 100 mg. of the compound prepared In Example 45 and 5 ml. methylene chloride to a reaction 
40 flask. Saturate with ammonia gas at room temperature. Let sit for about 30 minutes. TLC with 5% 
methanoi/CHsCb indicates a more polar product is in about 50% of the mixture. SUr for about 2 hours, add 
sodium ethoxide in eUianol. then ammonia and stir for about 1 .5 hours. Recover the tiUe compound on TLC. 

Prepare the hydrochloride salt by reaction witti about 1 eq. of 0.1 N HCI. 

45 

EXAMPLE 49 



1-(2-hydroxyethyl)-2-[7-{2-chloro-4-meUioxyphenoxy)heptyllimidazole 



Add 100 mg. of the compound prepared in Example 45. 5 ml. THF and excess lithium aluminum 
hydride to a reaction flask and stir about 20 minutes. Add ethylacetate. water and ammonium chloride and 
let sit overnight at room temperature. 

Extract with etiiyiacetat and elute on a coars silica column with metiiylene chloride, then 5« 
methanol/mettiylene chloride and finally 10% methanol/methylene chloride. The title compound Is recov- 
ered. Prepare the hydrochloride salt by reaction with about 1 q. of 0.1 N HCI. 
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1 -(8-phenyl-oct-7-ynyl)imidazol© 

(3) Prepare 6-phenyletbynylhexyl-1 -bromide by adding 1.07 ml phenylacetylene to 10 mi of THF in a 
reaction flask, cool to -78' C then add 3.9 ml n-BuU (2.5 molar in hexane). stir 5 minutes, warm to 0 C and 
add 45 ml of 1 .6-dibromohexane and 5 mol of dry DI\^SO. SMr at room temperature for 1.5 hours, remove 
solvent and treat with methylene chloride and water to recover the product. 

(b) Stir for 48 hours at room temperature in a reaction flask. 1.65 gms of the product of step a) and 
1 68 qm sodium imidazole in 5 ml OMF. Remover the resulting title compound by treating w.th methylene 
chloride, washing with water and drying over sodium sulfate. Then elute on a coarse silica column with 
100% methylene chloride followed by 2% CHaOH/CHaCb to yield the title compound. 

Prepare the hydrochloride salt by reaction wIth-O.lN HCl. 
MS: m/z 253 (M*) HCl salt. 



1-[6-hydroxy6-(2-chloro-4-methylphenyl)hexyl]imidazole 

(a) Prepare 6-(2-chloro-4-methoxyphenyl)8<.xohexy|.1-bromlde by adding 200 f ^-j^^^V'^^f '°<;if ^• 
5.87 ml mK:hlorotoluene and 11.7 g e-bromohexanoyi chloride to a reaction J^f J 
aluminum chloride. Stir 3 hours. Wash with water, sodium bicarbonate, water and bnne. dry over sodium 
suZ then elute on a coarse silica column with 100% hexane. 10% methylene chlonde;hexane. 15% 
methylene chloride/hexane and 20% methylene chloride/hexane to yield the product. 

(b) Prepare l[8-hydroxy.6-(2.chloro-4.methylphenyl)hexylbrom.de by adding i gm of Product of 
step (a). 10 ml ethanol and 124 mg sodium borohydride. Stir 1 hour at room temperature. Remove the 
solvent.'add methylene chloride, wash with water, brine and dry to recover the P^od^ct. 

(c) Stir for 98 hours In a reaction flask 975 mg of the product of step (b). 0 ml D^F sodiurn 
imidazole. Treat with methylene chloride, wash with water, then brine dry over so<^'"n\S"l«ate then e^.te n 
a coarse silica column with methylene chloride then 3% methanol/methylene chlonde to yield the title 

compound.^ aie hydrochloride salt of the Utie compound by reaction with 0.1 N HCl. 
I FAB MS: m/2 293 (M*)-HCI salt. 



1-[7-oxy-7-{4-methoxyphenyl)heptyl]lmidazole 



(a) Prepare 7-(4.methoxyphenyl-7^xo)heptyl-l-bromide by stirring for one hour at • 
2.16 gm arJsole, 100 ml meShylene chloride. 7-bromoheptanoyl chloride '"^^^^^'^^^/^Jf,'^^^^^^ 
water sodium bicarbonate solution, water then brine. Dry over sodium sulfate. Bute on a coarse silica 
^^u,mn with hnvana then methvlene chloride/hexane to recover the product. 

Z St to mtofor 4^ ns 0.5 gm ofth product of step (a). 10 ml MEK (methylethylketone) and 
1.25 gm so' i m S °Remo" most o^ the MEk' add methylene chlonde. t^-;-^ -"VJ °0 ma 
by brine and dry over sodium sulfate to give the iodide of the compound prepared m step • Add 4^0 rng 
of sodium imidazole in 10 ml DMF and stir for 48 hours. Add methylen chlonde. wash with water, then 
wash with brine and dry over sodium sulfate to yield the title compound. 
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Prepare the hydrochloric! salt by reaction with 0.1 N HCI. 
FAB-MS: m/z 287 (M*)-HCI salt. 



EXAMPLE 53 



l-r7-hydroxy-7-(4-methoxyphenyl)heptylImidazole 



SBr at rrom temperature for 2.5 hours, 1 gm of the compound prepared in Example 52(b), 10 ml 
ethancland 0.5 gm sodium borohydride. Remove most of the ethanol. add methylene chloride and wash 
with water, elute on a coarse silica column with methylene chloride then 3% methanol/methylene chloride to 
obtain the title compound. 
MS: m/z 288 (M*)-bas9. 



EXAMPLE 54 



1-[7-(4-methoxyphenyl)-hept-6-enyl]-imida20le hydrochloride 



Treat the compound prepared in Example 53 with 1.1 eq. of 0.1 N HCI to give the title compound. 
FA8/Gly-Thio-MS: m/z 271 (M*) HCI salt 



EXAMPLE 55 



1-r7-hydroxylmino-7-(4-methoxyphenyl)heptyl]lmida2ole 



Stir overnight at room temperature 0.5 gm of the compound prepared in Example 52{b), 10 ml ethanol, 
1 ml water and a large excess of hydroxyl amine 'HCI and stir for 4 hours. Remove most of the ethanol by 
bubbling nitrogen through the reaction mixture. Adjust the pH to about 10 with 10% aqueous NaOH, add 
methylene chloride and wash with water, then brine and dry over sodium sulfate. Then elute on a coarse 
silica column with methylene chloride then 1, 2, 3 and 4% methanol/methylene chloride to give the title 
compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq. of 0.1 N HCI. 
MS: m/2 302 (M*) HCI salt 



EXAMPLE 56 



1 -[7-(4-methoxy phenyOheptylJmidazole 



Shake ovemlght under 30 psi hydrogen pressure, 87 mg of the free base of the compound prepared in 
Example 54, 20 ml anhydrous ethanol and RO. Filter and remove th ethanol then elute on a coars silica 
column with methylene chloride then 2% methanol/methylen chloride to obtain the title compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq. of 0.1 N HCI. 
MS: m/z 272 (M') HCI salt. 
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EXAMPLE 57 



1-[7-oxo-7-(4-methylthiophenyl)heptyl]imidazole 



(a) Prepare 7-(4-tnethylthiophenyl-7-oxo)heptyl-l -bromide by stirring for 2.5 hours, 2.34 ml thioanisole, 
5 gm 7-bromoheptanoylchloride and 3.19 aluminum chloride in 100 ml methylene chloride at room 

10 femperature. Slowly add water then wash with water, sodium bicarbonate solution, water and brine. Elute 
ona coarse silica column with 40% methylene chloride/hexane then 50% methylene chiorid&'hexane to give 
the product as white crystals. 

(b) Add 100 ml acetone and 8.5 gm sodium iodide to the product of step (a) and heat to reflux for 1.5 
hours, remove the solvent. Treat with methylene chloride and wash with water to obtain the iodide of the 

(S compound produced in step (a). 

(c) Add 30 ml of OMF to the compound produced in step (b), add sodium imidazole and stir overnight. 
Treat with methylene chloride and wash with water, then elute on a coarse silica column with methylene 
chloride then 3% methanol/methylene chloride to yield the title compound. 

Make the hydrochloride salt by reaction with 0.1 N HCI. 
20 FAB/Qly-Thio-MS: mz 303,41^1 *)HCl salt. 



EXAMPLE 58 



1 -[7-hydroxyimlno-7-(4-methylthiopheny l)heptyl imidazole 



30 Stir for 5 hours at room temperature 300 mg of the compound produced in Example 57(c), 10 ml 
ethanol, 1 ml water and 344 mg hydroxylamine'HCI. Bubble nitrogen through the reaction mixture to 
remove the ethanol. add methylene chloride and wash with 10% sodium hydroxide, water, then brine to 
yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 

3S FAB/Qly-Thio-MS: m/z 318 (m') HCI salt. 



1-|7-hydroxy-7-(4-methylthiophonyl)heptyl]imida20le 



Stir at room temperature for 2 hours. 200 mg of the compound prepared in Example 57, 5 ml ethanol 
and 50 mg sodium borohydride. Remove the ethanol with nitrogen, add methylene chloride then wash with 
water then brine and dry over sodium sulfate to obtain the title compound. 

Make the hydrochloride salt by reaction with 1 .2 eq. of 0.1 N HCI. 
FAB/Qly-Thio-MS: mJz 305 (M*) HCI salt 



EXAMPLE 60 



1-[7-oxo-7-(4-methylsulfonylphenyl)heptyl]imidazole 
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To 1 gm of the compound prepared in Example 57 and 20 ml acetic acid slowly add over one hour 6 
ml 30% hydrogen peroxide and let stand at room temperature for 3.5 hours. 

Add 10% sodium hydroxide In methylene chloride, wash with water, then brine and remove the solvent 
to obtain the title compound. 
5 FAB/GIy-Thio-MS: nvz 335 (M*) HCI salt. 



V[7-methoxyimino-7-(4-methylsulfonylphenyl)heptyl]!mida20le 



15 Stir for 4.5 hours at room temperature, 100 mg of the compound produced in Example 60. 5 ml ethanol, 
0.5 ml water and 125 mg methoxyamine tiydrochloride. Remove most of the ethanol with nitrogen, add 
.methylene chloride and 10% sodium hydroxide. Wash with water, then brine and dry over sodium sulfate to 
obtain the title compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq. of 0.1 N HCI. 

20 .FAB/'GlyThiQ-MS: mtz 364 (M*) HCI salt. 



EXAMPLE 62 



1-P'-hydroxyimino-7-{4-methylsuifonylphenyl)heptyipmida2ole 



30 Stir for 5 hours at room temperature 130 mg of the compound prepared in Example 60. 5 ml ethanol, 
0.5 ml water and 135 mg hydroxylamine hydrochloride. Remove the ethanol with nitrogen, add methylene 
chloride, 10% sodium hydroxide, wash with water then brine and dry over sodium sulfate to obtain the title 

compound. 

Prepare the hydrochloride salt by reaction with 1.1 eq. of 0.1 N HCI. 
3S FAB/Qly-Thio-MS; m/z 350 <M') HCI salt. 



EXAMPLE 63 



1-[7-hydroxy-7-(4-methylsulfonyiphenyl)h6ptyl]lmida20la 



AS Stir for 3 hours at room temperature, 150 mg of the compound prepared in Example 60. 5 ml ethanol 
and 34 mg sodium borohydride. Remove the solvent (ethanol) with nitrogen. Add water and methylene 
chloride and partition. Wash with water then brine and dry over sodium sulfate to recover the title 
compound. 

Prepare the hydrochloride salt by reaction with 1.05 eq. of 0.1 N HCI. 
so FAB/QlyThio-MS: m/z 337 (M*) HCI salt 



EXAMPLE 64 



N-[6-(1 -imidazoly l)hexanoyII-1 -adamantanamine 
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(a) Stir for 0.5 hours at O" C in a reaction flask. 9.5 gm adamantanamine and 12 g'm 6-bromoh xanoyi 
chloride in 200 ml THF. Remove the THF and partition with m thylene chloride;watsr then m thylene 
Chloride/5% HCI, then methylene chloride/5% sodium carbonate and finally methylene chloride/water to 
yield 6-(l-adamantanamine)-6-oxohexyl-1 -bromide. 

(b) Add 1 gm of the compound produced in Example 64(a) and 2 gms sodium Imidazole to 25 ml DMF, 
Stir overnight at room temperature. Remove the solvent under vacuum. Partition vi^ith 100% methylene 
chloride then 5% methanol/methylene chloride to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1N HCI. 



EXAMPLE 85 



[6-(5-chloro-2rmethoxy-4-methylphenyl)hexyl]lmidazole and 1-[6-(3-chloro-6-methoxy-2-methylphenyl)hexyl]- 
imidazole 



(a) Add 1 gm of 2-chloro-5-methoxytoluene to 50 ml THF. cool to about -8' C then add 4.5 ml of n-butyl 
lithium 2.5M in hexano. allow to^arm to about 10* C then add to a cool solution of 10 gm.-Df 1.6- 
dibromohexane and 2.25 gms potassium teritary butoxide in 50 ml THF. Stir for 0.5 hr. then warm to room 
temperature. Stir overnight, cool and remove the solvent. Partition with watar/methylene chloride to yield i- 
[6-{5-chloro-2-methoxy^methylphenyl)hexyl]bromlde mixed with l-[6-(3-chloro-6-methoxy-2-methylphenyl)- 
h9xyl]bromide. boiling point 1 20-1 40 * C at 0.05 mm Hg. 

(b) Add 1.7 gm of the mixture prepared in step (a) to 3 gms sodium Imidazole In 25 ml DMF and stir 
overnight. Remove the solvent and partition with water/methylene chloride. Bute on a silica column with 
100% methylene chloride then 10% methanol to give a mixture of the title compounds which are separated 
by HPLC chromatography. 

Prepare the hydrochloride salts of the title compounds by reaction with 1.1 eq. of 0.11^ HCI. 



EXAMPLE 65 



1-[6-oxy-e-(4-methoxyphenyl)hexylllmidazole 



(a) Add 1.1 gm anisole to 2.2 gm l-bromohexanoyl chloride in 100 ml methylene chloride. Add 1.5 gm 
aluminum chloride and stir for 45 mins. Partition with water, 5% NaHCCb and water. Remove solvent and 
recover 1 -[e-oxy-6-(4-m9thoxy pheny l)hexylIbromide. 

(b) Stir for 48 hours at room temperature 2.6 gms of the compound produced in step (a) and sodium 
imidazole (4 eq.) in 25 ml DMF. Partition with water/methylene chloride. Remove the solvent. Bute on a 
silica column with 100% methylene chloride then 5% methanol to obtain the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 67 



1-[6-oxy-6-(2,4-dlmethoxyphenyl)hexyl]imidazole 



(a) Add 1.4 gm 2,4^imethoxybenzeno and 2.2 gm l-bromohexanoyl chloride to 100 ml methylene 
chloride. Add 1.3 ml tin chlorid and stir for 0.5 hr. Wash with water then 5% sodium bicarbonate to yield i- 
(8-oxy6-(2,4-dimethoxyphenyi)hexyllbromid9. ^ • . , » e«, 

(b) Add 2.8 gm sodium imidazole in DMF to 3 gm of the compound produced m step (a). SUr for 48 
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hours, remove DMF. partitition with water/methyiene chloride, elute on silica column with 100% methylene 
chloride then 5% methanol/methylene chloride to yield the title compound. 
Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



1-[6-hydroxy-6-(2,4-dimethoxyphenyl)hexyl]imida2ole 

Add 50 ml of ethanol to 1.3 gm of the compound prepared in Example 67. then add 0.5 gm sodium 
borohydride Stir for 2.5 hours, remove the solvent. exUact with methylene chloride, elute on a silica column 
with 100% methylene chloride, then 5% methanol/methylene chloride to yield the title compound. 



1 .[8-(2.4-dimethoxyphenyl)hex-5-eny l]imidazote, hydrochloride 

Treat 0.266 gm of the compound prepared In Example 68 with 11 ml of 0.1 N HCI to give the title 
compound. 



1-(6-oxy-6-(2-chloro-4-methoxyphenyl)hexyl]imldazole 

(a) Add 2.85 gm of meta<hloroanlsole to 4.5 gm l-bromo-hexazoyl chloride in 200 ml methylene 
chloride. Add 3.2 gm aluminum chloride and stir for 2.5 hours. Add water and stir overnight. Partition w,m 
water/methylene chloride. thei» 5% sodium bicarbonate/methylene chloride. Elute on a sinca column with 
hexane. then methylene chloride to yield iH6-oxye-{2-chloro-4-methoxyphenyl)hexyllbromide. 

fb) Add 1.S gms of the compound prepared in step (a) to sodium imidazole prepared from 2.8 gms 
imidazole and 0.8 mg sodium hydroxide in 25 ml DMF and stir overnight. Remove the solvent then part ton 
i ™%Tene chloSdeMater. Bute on a silica column with 100% CH.C1. then 5% met ano^methylene 
chloride to yield the title compound and as a side product pentyl, para. meta. chloroanisole ketone. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



1-[e-hydroxy-6-(4-methoxyphenyl)hexyl]imida20le 

Add to 1 gm of the title compound prepared in Example 66 in 50 ml e'han°l, 0.5 gm sodi^^^ 
borohydrid , stir for 2.5 hours then remov the solv nt. Extract with methylene chloride Elute on a sihca 
column with 100% m thyl ne chloride then 5% methanol/methylene chloride to yield the title compound. 
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EXAMPLE 72 



1 .[6-(4-methoxyphenyl)hex-5-enyl]imidazole, hydrochloride 



Add 0.529 gms of the compound prepared in Example 71 to 22 ml 0.1 N HCI to yield the title 
compound. 



EXAMPLE 73 



1-[6-hydroxy-e-(2-chioro-4-methoxyphenyi)hexyl]lmidazole 



Add 25 mi elhanol to 300 mg of the title compound prepared in Example 70. then add 400 mg sodium 
borohydride, stir for 2 hours. Remove the solvent. Partition with water/methylene chloride. Elute the- 
methylene chloride residue on a silica column with 100% methylene chloride then 5% methanol/methylene 
chloride to yield the title compound. 



EXAMPLE 74 



1-t6-(4-methoxyphenyl)hexyi]imidazole 



Add 1 ml water to 400 mg of the compound prepared in Example 72, then add 100 mg sodium 
bicarbonate followed by 25 ml ethanol. Add 100 mg PtO and add hydrogen under 30 psi for 20 hr. Partition 
with water/methylene chloride. Elute on a silica column with 100% methylene chloride then 5% 
methanolmethylene chloride to yield the title compound. 

.Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 75 



1-[6-(naphtha]ene-2-oxy)hexyllimidazole 



(a) Add 5 gm of beta-naphthol to 100 ml mothylen? chloride then add 27 ml 1 .6-dibromohexane 
followed by 0.5 gm letra n-butyl ammonium sulfate then 75 ml water and 25 ml of 50% sodium hydroxide. 
Stir for 48 hours, partition with water/methylene chloride, remove the methylene chloride and distill the 
residue at 0.1 mm mercury to give the product l-[6-(napfithaiene-2-oxy)hexyl]bromlde. 

(b) Add 2 gm of the compound produced in step (a) to a solution of 2 gm Imidazole and 0.5 gm sodium 
hydroxide in 20 ml OMF and stir ovemight. Remove the solvent, partition with methylene chloride/water. 
Elute on a silica column with 100% methylene chloride then 5% methanol to yield the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N HCI. 



EXAMPLE 76 
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1-[6-(4-m©thylthiophenoxy)hexyl]imidazole 



(a) Add 10 gm 4-methylthioph9nol and 1 .6-dibromohexane to 200 ml methylene chloride, and 150 ml 
water, then 2 gm tetra n-butyl ammonium sulfate and 50 ml of 50% NaOH solution. SUr overnight, wash 
with water then brine, remove methylene chloride and distlll off excess dibromohexane at 70* C and 0.1 mm 
mercury in a 90' C temperature bath. Crystallize the resulting compound. 1-C6-(4-methylthiophenoxy)hexyl]- 
bromide, from hexane. 

(b) Dissolve 1.5 gm sodium hydroxide and 5 gm imidazole in DMF. Add 5 gm of the compound 
prepared In step (a) and stir 48 hours. Remove the solvent, partition with water/methylene chloride. Elute on 
a silica column with 100% methylene chloride then 5% mefiianol to obtain the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 



EXAIVIPLE77 



t-[6-(4-methylsulfonylphenoxy)hexyl]lmida20le 



Add 1 gm of the title compound prepared in Example 76 to 50 ml acetic acid. Then add 6 ml of 30% 
hydrogen peroxide. Stir for 3 hours. Add 6 ml more of 30% hydrogen peroxide and stir overnight. Add 
sufficient 15% sodium hydroxide to adjust the pH to 11. Partition with methylene chloride/water. Remove 
methylene chloride and recover the title compound. 

Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 



D<AMPLE78 



l-[8-{4-methoxyphenylthio)hexyl]imida2ole 



(a) Add to a reaction flask 10 gm p-mercaptoanisole, 55 ml 1 ,6-dlbromohexane, 150 ml water, 200 ml 
methylene chloride. 50 ml of 50% sodium hydroxide and finally 2 gm tetra n-butylammonium sulfate end 
stir overnight. Partition with water/methylene chloride then brine/methylene chloride. Remove excess 
dibromohexane. Add the resulting residue to hexane, remove crystalline disulfide side product then remove 
the hexane to obtain l-[6-(4-methoxyphenylthio)h8xyl]bromide. 

(b) Dissolve 5 gm imidazole and 1.5 gm sodium hydroxid e in DMF.- Add 5 gms of the compound 
prepared in step (a) and stir overnight Remove the solvent, parHfon with water- methylene chloride. Elute 
the methylene chloride. Elute the methylene chloride fraction on a silica column with 100% methylene 
chloride then with 5% methanol/methylene chloride to yield the title compound.. 

Prepare the hydrochloride salt by reaction with 0.1N hydrochloric acid. 



EXAMPLE 79' 



1-t5-(4-methoxyphenyisulfonyl)hexyllimidazole 



Add 3.5 gm of the title compound prepared in Example 78 to 125 ml acetic acid, then add 24 ml of 
30% hydrogen peroxide in 2 portions, 24 hours apart, stir for 48 hours. Adjust pH to >10 with 25% sodium 
hydroxide. Partition with water/methylen chloride. Elute on a silica column using 100% methylene chloride 
then 5% methanol to yield the titi compound. 
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Prepare the hydrochloride salt by reaction with 0.1 N hydrochloric acid. 



1-[7-(2-chloro-4-methoxyphenoxy)octyl]innida20le hydrochloride 

(a) Combine sodium imidazole (5 g) and 8-bromo-1-octene (5 g) in DMF and stir overnight. Partition the 
reaction product between water and dlchloromethane, evaporate the organic layer and purify the resultant 
residue on a silica gel column. Add the Imidazole compound (4.6 g) and phenol (1 g) to dichloromethane 
(250 ml), saturate the solution with HBr gas and stir for 4 hours. Evaporate the solvent and wash the residue 
with THF: hexane (1:1) to obtain 1 -(2-bromooctyl)imidazole hydrobromide. 

(b) Combine the product of step (a) (2 g) with sodium iodide (30 g) In 2-butanone (100 ml) and reflux for 
1 hour. Evaporate the solvent and extract the resultant residue with dlchloromethane. Evaporate the solvent 
to obtain 1-(2-todooctyl)imidazole hydrochloride. 

(c) Combine the product of step (b) (2.5 g) with 2-chloro-4-methoxyphenol (5.2 g) and potassium 
carbonate (10 g) in acetone (100 ml) and relux for 48 hours. Evaporate the solvent, extract the resultant 
residue with dlchloromethane and purify on a silica gel . column, eluting with 100% CHaCl2-lO% 
CH30H/CH2C12. 



N-(2-chloro-4-methylphenyl)-6-(1 H -MmidazolyDhexanamide hydrochloride 

Add 2-chloro-4-methylaniline (1 g) to THF (10 ml) and add. at room temperature over 15 min.. an 
aqueous NaOH solution (0.338 g NaOH in 5 ml water) and 6-bromohexanoyl chloride (1.08 ml).Stir at 1 hour 
at room temperature, add NaCI (2 g), separate the organic layer and evaporate the solvent to obtain a solid. 

Combine the above reaction product with imidazole (3 eq.) and NaOH (3 eq.) in DMF (25 ml) and stir 
overnight. Extract ttie resultant mixture with dichloromethane and wash with water. Isolate the product from 
a silica gel column, eluting with CHzClz, 2% MeOH in CH2CI2. then 3% MeOH is CHiCla. Prepare the 
hydrochloride salt with 1 eq. of O.IN HCI. MS: nvz 306 (M*). 



N-(2-chloro-4-methylphenylhN-methyl-6-(l -imidazolyl)1 -hexanamine hydrochloride 

(a) Add 2-chloro^methyl aniline (3 g) to THF (30 ml), then over a period of 30 min. add NaOH (1.02 g) 
in water (15 ml) and 6-bromohexanoyl chloride (324 ml) and stir 2 hours. Add NaCI. separate the organic 
layer and evaporate the solvent obtain a solid. . „ . e.' 

Add the resultant solid (2 g) to freshly distilled THF (40 ml) and 50% sodium hydride/oil (0.425 g). Stir 
30 min. add iodomethane (4.56 g) and stir for 2.5 hours. Evaporate the THF, add dichloromethane. wash 
with water and dry the organic layer over NazSO*. Purify on a silica gel column, eluting with dich- 
[orom9than8. 

(b) Combine the product of step (a) (1.5 g) with sodium imidazole (1515 g) in DMF (15 ml) and stir 
overnight. Extract the resultant mixture with dlchloromethane, wash with water and evaporate the organic 

'^^^(c) Dissolve the product of step (b) (0.5 g) in THF which has been filtered through alumina (10 ml), add 
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lithium aiuminum hydride (0.30 g) and stir overnight. Reduce the volume by evaporating THF under N?, add 
water slowly and extract (3x) with dichloromethane. Evaporate the solvent and purify the resultant residue 
on a silica gel column, eluting with CHaCla, 3% MeOH in CHjClj, then 5% MeOH in CHjCb. Prepare the 
hydrochloride salt of the title compound by reacting with about 1 eq. of 0.1N HCI. MS: m/2 306 (M*). 



EXAMPLE 83 



N-(2-chloro-4-methylphenyl)-N-methyl-e-(1-imida20lyl)hexanamide hydrochloride 



Add about 1 eq. of 0.1 N HCI to^the product of Example 82, step (b) and lyophilize overnight to obtain 
the title compound, MS: miz 320 (M*). 



EXAMPLE 84 



N-(2-chloro-4-methy lphenyl)-6-(1 -imidazoiyO-l -hexanamine hydrochloride 



Dissolve the product of Example 81 (0.448 g) In anhydrous THF (10 ml) and add, in one portion, lithium 
aluminum hydride (0.230 g). Stir for 2 hours, then let stand for 60 hours, extract with dichloromethane and 
wash with water. Evaporate the organic solvent and purify the resultant residue on a silica gel column, 
eluting with CHjClz, 1% MeOH/CHzCh. 

Add about 1 eq. of 0.1 N HCI and lyophilize to obtain the title compound, MS: m/z 292 (M ). 



EXAMPLE 85 



1 -[6-(3.5'dlmethoxy benzy loxylhexyljmidazole hydrochloride 



(a) Combine imidazole (10 g) and 1,6-dibromohexane (60 ml), stir for 1 hour, add 12 N HCI (25 ml), 
evaporate the solvent and extract the resultant residue with hexane. Partition the resiude with waterethyl 
acetate, add NaOH to adjust the aqueous layer to pH 11 and extract the aqueous layer with dich- 
loromethane. Evaporate the solvent and purify the resultant residue on a silica gel column, eluting with 
100% CH2CI2— 100% ethyl acetate. Add trifluoroacetic acid to the desired fractions and evaporate the 
solvent to obtain l-(6-bromohexyl)imldazole trifluoracetate. 

(b) Combine S.S-dimethoxybenzyl alcohol (1.94 g) and powdered NaOH (0.695 g) in DMF (20 ml) and 
stir to dissolve. Add the product of step (a) (1 g) and stir 60 hours. Evaporate the solvent, extract the 
resultant residue with dichloromethane, wash the organic layer sucessively with 10% aqueous NaOH, water 
and brine, then dry over Na2S0« and evaporate the organic solvent Purify on a silica gel' column, eluting 
with CH2Cl2-1,2 and 3% MeOH/CHjClj. 

Prepare the hydrochloride salt by reading with about 1 eq. of 0.1 N HCI. MS: m/z 318 (M ). 



EXAMPLE 86 



2(RH2-(2-chloro-4-methoxyphenoxy)ethylh3(R).4(S)-dihydroxy5(R)-(1-imida2olylmethyl)-tetrahydrofuran hydro- 
chloride 
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(a) Dissolve ribofuranose tetraacetate (10 g) in dry dichloromethane (100 ml), add allyltrlmethyl sllane 
(15 ml) and boron trifluoroetherate (11.02 ml) and stir overnight. Evaporate the solvent and purify the 
resultant residue on silica gel, elufing with 20%, 30 and 40% EtOActiexane. 

Cool to -78" C a solution of the resultant residue (3 g) in dichloromethane (50 ml), bubble in ozone, 
continuing to bubble ozone for 10 min. after a constant blue color is obtained, then purge with Nj. Add 
methyl sulfide (20 ml) and let stand overnight, add more methyl sulfide (IS ml), warm until boiling, then let 
cool and stir 1 hour. Evaporate the solvent, extract the resultant residue with dichloromethane, wash with 
40% saturated brine/water, dry the organic layer over Na2S0» and evaporate the solvent. To the resultant 
residue add THF (100 ml), acetic acid. (12 ml) and ground sodium cyanoborohydride (7.5 g) and stir 
overnight. Evaporate the solvent, add dichloromethane and purify on a silica column. 

Cool to O' a solution of the above residue (1 g) in THF (30 ml), add mesyl chloride (0.747 ml) and 
triethylamine (1.345 ml) and stir overnight. Evaporate the solvent, extract the resultant residue with 
dichloromethane. wash with water, dry the organic layer over NajSO* and evaporate the solvent. Add to the 
resultant residue (1.28 g) In DMSO (115 ml) sodium 2-chloro-4-methoxyphenolate (1.8 g) and stir overnight. 
Extract resultant mixture with dichloromethane, wash with water and dry the organic layer over NazSO^. 
Evaporate the solvent and purify the resultant residue on a silica column, eluting with CH2Cl2-3%. 5% and 
8% EtOAc/CHjClj. . . , 

Add the above product (1.02 g) to methanol (20 ml), add potassium carbonate (0.317 g) and stir for 3.5 
hours. Evaporate the solvent under Nz and high vacuum. Dissolve the residue in water, add salt, extract with 
dichloromethane and evaporate the solvent. 

Cool to 0' a solution of the resultant residue (0.270 g) in THF (5 ml), add methane sulfonyl chloride 
(0 097 g) and triethylamine (0.085 g). let warm to room temperature and stir for 2.5 hours. Evaporate the 
solvent, extract the residue with dichloromethane, wash with water, then brine, dry over NajSO* and 
evaporate the solvent. Purify the resultant residue on a silica column, eluting with CH8Cls-20%. 25%. 30%. 
40% and 50% EtOAc/CHzCIa to obtain 2(R)-[2-(2-chloro-4-methoxyphenoxy)ethylh3(R).4(S)-dihydroxy-5{R)- 
(methylsulfonyloxymethyl)-tetrahydrofuran. 

(b) To a solution of the product of step (a)(0.175 g) in DMF (3.5 ml), add sodium imidazole (0.238 g) 
I and stir at 50* (oil bath) overnight. Reduce volume of DMF under with mild heating. Extract the residue 

with dichloromethane and wash with brine. Evaporate the solvent and purify the residue on a silica column, 
eluting with CH2Cl2-3%,6% and 9% MeOH/CHjClz. MS: m/z 369 (1^ ). [ah " +47.9 (1% in MeOH, 1 ml 

Combine 50 mg of the product of step^ (b) and 4.9 mg hydrochloric acid and lyophllize to obtain the title 
! compound. FA8/QlyThio-MS; m/z 369 (M*). HCl salt. 



2(R)-[2-(2-chloro-4-methoxyphenoxy)ethyl]-3(R), 4(S)-dihydroxy-5(R)-[1 -(1 ,2.4-triazolylmethyl)l tetrahydrofuran 

45 To a solution of the pnsduct of Example 88, step (a) (0.20 g) in DMF (4 ml), add 1.2.4-tria20le (0.139 g) 
and NaOH (0.080 g) and stir overnight at 70*C (oil bath). Evaporate DMF under Ne at 70 C. slurry the 
residue in dichloromethane. filter and charge to a silica column, eluting with CH2Clj-3%.5% and 8% 
MeOHA^HzClz. FAB/Qly-Thio-MS: m-z 370 (M*), [ah =■ +46.7 (1% in MeOH. 1 ml cell) 



55 2(S)-(2-(2-chloro-4^nethoxyphenoxy)ethyl]-S(S)-(1 imldazolylmefhyljtetrahydrofuran hydrochloride 

(a) Combine the product of Example 88. step (a) (2.37g) in dichloromethane (20 ml) with trimethylor- 
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thoformate (3.92 ml) and pyridinium p-toluene sulfonate (12.1 ml) and stir overnight at room temperature. 
Wash the reaction mixture with NaHCOi, water and brine, then dry over NaaSOt and evaporate the solvent. 
Purify the resultant residue on a silica column with 25% EtOAc/hexane— 40% EtOAc'hexane. 

Add the resultant product (2.1 g) to acetic anhydride (SO ml) and heat in an oil bath at 140* C for 20 
5 hours. Evaporate the solvent, dissolve the residue In dichloromethane, add saturated aqueous NaHCOs and 
stir for 2 hours. Remove the organic layer, wash it with water and brine, dry over NaaSO* and purify on a 
silica column, eluting with 10% EtOAc/CHaCla. 

(b) Combine the product of step (a) (1.55 g) in OMF (IS ml) with sodium imidazole (1.92 g) and stir for 
60 hours, then heat at 60* C (oil bath) for 4 hours. Evaporate the solvent, dissolve the resultant residue In 

ro dichloromethane, wash witH water and brine, then dry over NaaSOt. Purify the resultant residue on a silica 
column, eluting with CHsClj-20% EtOAc/CHjCls-15% MeOHyCHjCla. Wo = +104.33, 1% in CHCIa, 
1 00mm ceil; MS: m/z 335 (M + 1 ). 

(c) Hydrogenate the product of step (b) (100 mg) with l=tO (40 mg) in EtOH (25 ml) in a Paar shaker at 
30 psi Ha overnight. Filter the resultant mixture through celite, wash with ethanol and evaporate the solvent. 

75 Add 1 eq. of p.lN Hoi and lyophilize to obtain the title compound, [ak = +27.6, 1% in CHCb, 100mm cell. 



EXAMPLE 89 

20 — 

2(S)-{2-(2-chloro-4-methoxyphenoxy)ethyl]-5(S)-(Mmlda20lylmelhyl)-2,5-dihydrofuran hydrochloride 



25 Combine the product of Example 88, step (b) (0.10 g) with 3.58 ml of 0.1 N HCI and lyophilize overnight 
to obtain the tftia compound. MS: m/z 335 (M + 1). 



EXAMPLE 90 



2(R)-[2-(2-chloro-4-methoxyplienoxy)ethyl]-3(R),4(S)-dlhydroxy-5(R)-2,4-dioxo-1,2.3.4-letrahydropyrimidln-1-yl)- _ 
methyl tetrahydrofuran 

38 

(a)To a solution of ribofuranose tetraacetate (SO g) in methylene chloride (500 ml), add allyltrlmethyi 
sllane (539 g) and BFa etherate (57.9 ml). Let stir overnlte. Remove solvent and chromatograph on a silica 
gel column, eluting with 20% EtOAc.Hexane-30% EtOAc/H6xano-'40% EtoAcHexane, SUr the resultant 

40 isolated product (49.5 g) for 2 hours in methanol (500 ml) containing potassium carbonate (58.9 g). Filter 
potassium carbonate and remove the solvent Add 12 N. HCI (20 ml) and acetone (80 ml) and stir 10 mins. 
to dissolve. Add more acetone (500 ml) and stir 2 hours. Add potassium carbonate (3 eq.) and let stir 
ovemite. Filler off excess potassium carbonate and remove acetone. Add CHaCIa (300 ml) and wash with 
HsO, then brine. Remove solvent and chromatograph on silica gel, eluting with 20% EtOAc/Hexane. 

46 (b) Combine, the product of step (a) (l.O g). dichloromethane (SO ml) and triethylamine (1.063 ml) and 
add over 35 min. by syringe pump methane sulfonyi chloride (0.577 ml) in dichloromethane (13.8 ml). SUr 3 
hours, wash with water and dry the dichloromethane solution over NaaSO*. Cool the solution to -78*0, 
bubble ozone until a blue color appears and immediately purge with Na. Reduce the volume of the solution, 
add methyl sulfide (30 ml) and reflux tor 4 hours. Evaporate the solvent, add DMF (30 ml) to the resultant 

50 residue, add 5% aqueous NaHCOs (25 ml) and excess sodium borohydride and stir for 2 hours. Evaporate 
the solvent and extract the residue with dichloromethane. 

To dilsopropyl azodlcarboxylate (0.172 ml), triphenyl phosphine (0.229 g) and 2-chloro-4- mettiox- 
yphenol (0.149 g). add ttie product of the above paragraph (0.20 g) in THF (3ml) and stir overnight. 
Evaporate Uie solvent under Na, extract th residua with dichloromethane. wash with 10% aqu ous NaOH, 

55 water and brine and dry over NazSO*. Purify Uie product on a silica column, eluting with 2S% 
EtOAc/hexane-*40% EtOAc/hexane. 

Dissolve the above mesylat (0.20 g) In DMF (5 ml), add 2N-benzoyl uracil (0.396 g) and cesium 
carbonat ; stir for 60 hours; heat at 60* C (oil bath) overnight, add methanol (10ml) and heat at 50-60" C for 

58 



Copied from 10072345 on 11/30/2004 



EP 0 407 217 A1 



1 hour, then let stand overnight. Extract with dichloromethane. wash with water and purify on a silica 

'^°'"^rnfaine the above residue (0.095 g) with methanol (4 ml), water (1 ml) and concentrated HCI (5 
drops). SUr overnight, then add excess potassium carbonate and again stir overnight. Evaporate the solvent, 
add EtOAc and water, separate and evaporate the organic layer to obtain the title compound, (a Id = +90,2. 
1% in MeOH. 1 ml ceil; FAB/Qly-Thio -MS: m/z 413 (M + 1) , 



EXAMPLE 91 



4(R)-[2.(2-chloro-4-methoxyphenoxy)methyl-6(R)-[2-(2.4-dioxo-1,2,3,4-tetrahydropyrimidin-1-yl)ethyl]-2.2- 
dimethyi-3a.4,6,6a-tetrahydro-3a(R).6a(S)-furo(3,4-d]-1.3-dioxole 



(a) Treat ribofuranose tetracetate as described in Example 86(a). first paragraph. Add the product (4.5 
q) 10 methanol (50 ml), add potassium carbonate (1 g) and stir overnight. Filter and evaporate the solvent, 
add acetone (50 ml) and cone. HCI (l ml) to pH 1. stir 6 hours, add sodium bicarbonate, stir 15 mm. and 
filter. Evaporate the solvent and purify the resultant residue on a silica column, eluting with 100 ^, 
hexane-50% EtOAc To the resultant acetonlde. add dichloromethane (50 ml) and triethylamine (0.9 ml), 
cool to 0* C. and add methane sulfonyl chloride (0.45 ml) by syringe pump over 45 min. Wash the reaction 
mixture with water and evaporate the solvent. . ,„ . , r,.-ieo ,ob «h ,„h 

Add the resultant residue (1.5 g) and sodium 2-chloro-4-methoxyphenolate (2 g) to DMSO (25 ml) and 
stir overnight. Partition the product with water/dlchloromethane. separate the organic layer and evaporate 
the solvent. Purify the resultant residue on a silica column, eluting with hexan-20% EtOAc-hexane. 

Cool to -78* C a solution of the above product in dichloromethane (100 mi) and bubble ozone until a 
blue color appears, then purge with and warm to room temperature. Evaporate the solvent, add ethanol 
(50 ml) and sodium borohydride (1 g) and stir 5 hours. Evaporate the solvent and partition the resultant 
residue between water-dlchloromethane. Purify the product on a silica column, eluting w,th CH^C la-EtOAc. 

Dissolve the above product in dichloromethane, cool to 0 C and add triethylamine (0.7 mi), then add 
methane sulfonyl chloride (0.3eml) in dichloromethane (10 ml) by syringe pump over 25 "^'H' Stir for 15 
min wash with water and evaporate the solvent to obtain 4(RH2-chloro-4-methoxyphenoxy)-methyl-6(R)-[2- 
(metliylsulfonyloxy)ethyl]-2.2-dlmethyl-3a.4.6.6a-tetrahydro-3a(R).6a(S)-furo[3.4-d]-1 ,3-dioxole. 

(b) Combine the product of step (a) (0.240 g) in DMF (5 ml) with 2N.benzoyl uracil (0.475 g) and 
cesium cartjonate (0.492 g). Stir for 4 days and purify the resultant product on a ''""co^mn eluting with 
CH2Cl2-20%, 30% and 40% EtOAaCHjCla-EtOAc to obtain the title compound, FAB/Qly-Thio-MS: m-z 
453 (M + 1). 



ajR).(2-chloro-4-methoxyphenoxy)methy|.3(R).4(S).dihydroxy-5(R).[2-(2.4-dloxo-1.2.3.4.tetrahydropyrimidin-1-yl)- 
ethyl]tetrahydrofuran 



Treat the compound prepared In Example 91 in a manner similar to that described in the 'ast paragraph 
of Example 90. step (b) to obtain the title compound. Wo = +49.9, 1% m MeOH. i ml cell; FA&Gly.Thio- 
MS: m/z 413 (M + 1). 



EXAMPLE 93 

55 



5(R)-[2-(1.imidazolyl)ethyl]-3(R).4(S)-dihydroxy-2(R)-(2-chloro-4-methoxyphenoxy)methyltetrahydrofuran hydro- 
59 
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chloride 



Combine the product of Example 91. step (a)(0.125 g) and sodium imidazole (0.5 g) In DMF (S ml) and 
5 stir for 72 Inours. Evaporate tfie solvent and partition the resultant residue with water-dichloromethane. 
Evaporate the solvent and purify the residue on a silica column, eludng with 50% 
EtOAc/CH2Ci2-EtOAc-10% CH30H/CH2CI2. 

Add 15 ml 0.1N HCI to the product (100 mg) and let stand 72 hours at room temperature. Lyophilize to 
obtain the title compound, [o]d = +22.4, 1% in CHaOH, 10 cm cell. 



EXAMPLE 94 



2(RH2-(2-chloro-4-methoxyphenoxy)ethyl]-3(R).4(S)-dihydroxy-5(R)-(2-chioro-4-methoxyphenoxy) methyl 
tetrahydrofuran 

20 Add the product of Example 91 , step (a) (0.20 g) and sodtlim 2-chloro-4-methoxyphenolate (0.350 g) to 
DMSO (15 ml) and stir overnight. Partition with water/dichloromethane. evaporate the organic layer and 
purify the resultant residue on a silica column, eiuUng with CH2Ci2— EtOAc. 

Heat the above product to 80* C in 80% acetic acid overnight. Partition the resultant product with 
water/dicloromethane and purify on a silica column to obtain the title compound, [ah = +26.7, 1% in 

25 methanol. 



EXAMPLE 95 



2(R)-[2-(adenin-7-yi)ethylh3(R),4(S)-dihydroxy5(R)(2-chloro-4-methoxyphenoxy)methyi tetrahydrofuran 



36 To benzoyl adenine (1 g) in DMF (10 ml), add sodium hydride (50/50 In oil) (0.225 g) and stir. Add the 
product of Example 91. step (a)(0.5 g) in DMF (10 ml) and stir, then heat to 50 C for 18 hours. Remove the 
DMF under high vacuum, partition the residue with CH2Cl2/water, separate the organic layer and evaporate 
the solvent. Purify the resultant residue on a silica column, eluting with 100% EtOAc to give a mixture of 
isomers. . * .u 

40 To the mixture, add methanol (25 ml) and potassium carbonate (3 g) and stir overnight. Evaporate the 
solvent, extract with water/CHzCb and purify the resultant residue on d silica column, eluting with EtOAc to 
obtain 2 fractions. ^ , . 

Heat a solution of the more polar fraction In 85% aqueous acetic acid for 24 hours. Remove the solvent 
under N2 and purify the resultant residue on a silica column, eluting with CHsCl2-10%. MeOH/CHaCk to 

4S obtain the title compound, [o]d = +35.2, 1% In MeOH. 



EXAMPLE 96 



so 

5(R)-{2-chioro^methoxyphenoxy)methyl-3(fl),4(S)-dihydroxy-2(RH2-(N-benzimidazolyl)ethyl]tetrahydrofuran 



Combine the product of Example 91, step (a) (0.20 g) and benzimidazole (0.20 g) in DMSO (10 ml), add 
c slum carbonate (0.70 g) and stir 48 hours. Partition the product with CHaClj/water, evaporate the solvent 
and purify the resultant residue on a sUica column, eluting with CHaCla-EtOAc. 

Dissolve the above product (0.150 g) in 85% aqueous acetic acid (10 ml) and reflux overnight. Remove 



80 
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solvent under Na. add methanol (20 ml) and potassium carbonate (2 g) and stir for 2 hours. Evaporate the 
solvent and purify the resultant residue on a silica column, eluting with ElOAc-5% CHjOH/ElOAc to obtain 
the title compound, [a]o = +36.1, 1% in MeOH. 



j<j5(S)-[2-(1-lmlda20lyl)ethyl]-3(R),4(S)-dihydroxy2(R)-(2-chloro-4-methoxyphenoxy)methyltetrahydrofuran hydro- 



(a) Dissolve ribose acetonlde (ISO g) In dichloromethane (2.5), add PiO; (113 g) and stir for 2 hours. 
Add celite and filter, wash with 2.5% aqueous NaOH(1/l), then water, dry and filter through silica. Purify the 
product on a silica column, eluting with hexane— 50% EtOAchexane. 

Add the resultant residue (48 g) to acetonitrile (50 ml), add allyltrimethyl silane (200 ml) and cool to 
•78' C. Add trimethylsilyloxytrlflate (240 ml), warm to room temperature and stir overnight. Pour the reaction 
mixture into 500 g ice, stir for 15 min. and separate the layers; wash the aqueous layer 3X virlth 
dichloromethane, saving and combining the organic layers. Evaporate the water, extract the residue with 
acetone. Alter and adjust volume to 1/1 with acetone. Add cone. HCI (10 ml), stir overnight, then neutralize 
with potassium carbonate. Evaporate the solvent, extract the residue with CH2Cl2:hexane (1:1) and 
evaporate the solvent. To the combined dichloromethane layers from above, add methanol (500 ml), water 
(50 ml) and cone. HCI (20 ml), Stir overnight and add potassium carbonate to neutralize. Evaporate the 
solvent, partition with CHaClz'water and evaporate aqueous layer to obtain a residue. Extract the residue 
with acetone, stir, neutralize and extract as above. Combine the crude products and purify by HPLC (silica. 
20/80 etOAo'hexane). [o]o = -91. 1% CHCIj. Treat the resultant cis isomer in a manner similar to that 
described in Example 91. step (a), paragraphs 2 to 5, to obtain 5(S)-[2-(1-methanesulfonate)ethyl]-2(R)-(2- 
chloro-4-methoxyphenoxy)methyl-2,2-dimethyl-3a,4.6,6a.ietrahydro-3a(R).6a(S)-furo-[3,4-dh1,3-dioxole. 

(b) Add the product of step (a) (0.150 g) and sodium imidazole (0.50 g) to DMF (5 ml) and treat in a 
manner similar to that described in Example 93 to obtain the title compound* [ah =-26.0. 1% in MeOH, 
HCI salt. 



2(R)-(2-chloro-4-methoxyphenoxy)methyi-3(R),4(S)-dihydroxy-5(S)-[2(N-b6nzimidazolyl)ethyl]tetrahydrofuranhy 



Treat the product of Example 97, step (a) In a manner similar to that described in Example 96, first 
paragraph.. 

Heat the resultant product (0.220 g) to 80* C In 0.1 N HCI (50 ml) for 4 hours; add NaOH to pH 11, 
saturate with NaCI; extract with dichloromethane. then ElOAc. combine the extracts and evaporate the 
solvent. React the resultant residue with 1 eq of 0.1 N HCI and lyophllize to obtain the title compound, [ah 
= -21.1, 1% in methanol, HCI salt. 



5^3 and 4)-hydroxy-5(S)-(2-{1-lmlda2olyl)ethyl?2)(RH2-chloro-4-methoxyphenoxy)methyl-tetrahydrofuran hydro- 
chloride 
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(a) Combine 2(R)-(2-chloro-4-methoxyphenoxy)methyll-3(R),4(S)-dihyclroxy-5(S)-[2-(sulfonyl)ethyl]- 
-tetrahydrofuran (1.18 g) with trimethyl orthoformate (2 ml) and pyridinium tosylate (12.7 ml), in dich- 

loromethane (10 ml) and stir for 24 tiours. Evaporate volatiles with Hz, partition the resultant residue with 
water/dichloramethane and purify the dichloromethane residue on a silica column, eluting with 
EtOAc:hexane. 

To the resultant product, add acetic anhydride (25 ml) and heat at 140* C for 20 hours. Evaporate the 
solvent and purify the residue on a silica column, eluting with 25% EtOAc/hexane to okrtain 5(S)-[2-{1- 
methane sulfonlyoxy>2(R)-(2-chloro-4-methoxyph8noxy)methyl-2.5-dihydrofuran. 

(b) Combine the product of step (a) (0.845 g) and 3-chloroperoxybenzoic acid (1.6 g) in dich- 
loromethane (S ml) and stir overnight. Extract with dichloromethane, wash with 5% Nal, HazStOj and 
NaHCOa, evaporate the dichloro-methane and purify the resultant residue on a silica plug, then a silica 
column, eluting with 25% and 50% ElOAc/hexane. Repeat purification on a silica column eluting with 30% 
EtOAc/hexane to isolate 2 isomers. A (less polar) and B (more polar). 

Add isomer A (0.071 g) and Nal (1 g) to acetone (20 ml) and stir overnight. Evaporate the solvent, 
extract the resultant residue with dichloromethane, wash with resultant residue with dichloromethane, wash 
with dilute sodium thiosulfate and evaporate the organic layer. Treat isomer B (0.090 g) in a similar manner. 

Combine the above product (Isomer A) with sodium imidazole (O.lO g) in DMF (2 ml) and stir overnight. 
Partition the product with water.dichloromethane, (hen purify the resultant residue on a silica column, eluting 
with CH2CI2— 10% CH3OH/CH2CI2 Treat isomer B in a similar fashion. 

Add the product of the above paragraph (isomer A) to THF (5 ml), add superhydride (0.5 ml) and stir for 
1 hour. Add 10% NaOH (1 ml) and hydrogen peroxide (1 ml of a 30% solution), stir for 1 hour and purify 
the resultant product on a silica column, eluting with CH2Clj-10% CHaOWCHaCla. MS: mz 352 (M' + 1). 
Treat isomer B in a similar manner (MS:m/z 352 (M* + 1). 



DCAMPLEIOO 



5(SH2-(1-imida2olyl)ethyl]-2(R)-(2-chloro-4-melhoxyphenoxy)methyl-2,5-dihydrofuran hydrochloride 



Add sodium imidazole (0,05 g) to the product of Example 99, step (a) (0.10 g) in DIVIF (2 ml) and stir for 
60 hours. Partition the product with water/dichloromethane, and evaporate the solvent to obtain the title 
compound, MS: m/z 337 (M* +1). 



EXAMPLE 101 



5(R)-[2-(1-imidazolyl)ethyl]-2(S)-(2-chloro-4-methoxyphenoxy)methyl-tetrahydrofuran, hydrochloride 



In a vial, add ethanoi (1 ml) to the product of Example 100 (0.050 g) and add PtO (0.025 g). Place a 
balloon filled with Ha gas over the mouth of the vial and stir overnight. Purify the resultant product on a 
sIHca column, eluting witii CHaCl8-6% methanol/CHiClj. Add 0.1 M HCI (2 ml) to the resulting product and 
lyophllize to obtain the title compound, MS: m/z 339 (M* + 1). 



EXAMPLE 102 



1 -[6-(4-acetyIphenoxy)hexyl]imidazole hydrochloride 



Combine p-hydroxyacetophenone (3 g). acetone (60 mi), 1 ,6-dibromohexane (10.75 g) and potassium 
62 
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carbonate (6 g) and reflux for about 60 hours. Reduce th volume of acetone, add dichloromethane. extract 
with water and brine, dry over NaaSO* and distill product at 0.05mm, head temp, 175* C. . 

Add the distilled product (2 g) to DMF (20 ml), add sodium imidazole (1.8 g) and stir overnight. Extract 
the resultant product with dichloromethane, wash with water and- brine, dry over NazSO*, evaporate the 
solvent and purify the resultant residue on a silica column, eluling with CHjCIa— 1,2 and 3% MeOH/CHjClj. 

React the above product (0.12S g) with 1 eq. 0.1N HCi and lyophiiize to obtain the title compound. 
FAB/Qly-Thio-MS: m/z 287 (M* +1), hydrochloride salt. 



EXAMPLE 103 



1 •[6-(4-(1 -hydroxyethyl)phenoxy)hexyl]imida20le hydrochloride 



Add the product of Example 102 (0.20 g) to ethanol (10 mi), add sodium borohydride (0.053 g) and stir 
3.5 hours. Reduce volume of ethanol under Nj, add dichloromethane, wash with water and brine, dry over 
Na2S0* and evaporate the solvent. React the resultant product (0.02 g) with 1 eq. 0.1 N HCI to obtain the 
title compound. FAB/Gly-Thio MS; m/z 289 (M* +1). hydrochloride salt. 



EXAMPLE 104 



1-[6-(4-carbamylphenoxy)hexyllimldazole hydrochloride 

In a manner similar to that described in Example 102. substitute 4-hydroxy benzamide for the 
acetophenone and add methanol during extraction to obtain the title compound, FAB/Gly-Thio-MS: m/z 288 
(M* +1); hydrochloride salt. 



EXAMPLE 105 



In a manner similar to that described in Example 86, substitute the lollowing substituted phenols for the 
benzyl alcohol to obtain the compounds named below: 



Substituted phenol: 

(a) 2,4^lchlorophenol 

(b) 4-chloror3-methylphenol 

(c) 2-chloro-5-methylphenol 

(d) 2-chloro-4,S-dlmethylphenol 

(e) 4-chloro-3,5-dlm9thylphenol 

(f) 2,4-difluorophenol 

(g) 4<hloro-2-methylphenol 

(h) 4-chloro-2,6<limethylphenol 

(i) 2-chloro-6-methylphenol 
(i) 2-bromo-4-m6thylphenol 
(k) 2,&<lichlorophenol 

Products; 

(a) l-[6-(2,4-dlchlorophencxy)hexyl]Imidazole hydrochloride, MS: m/z 313 {M + D, hydrochloride 
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(b) i-[8-<4-chloro-3-methylphenoxy)hexyl]imida2ol9 hydrochloride. MS: m/z 293 {M^ +1), hydrochloride 

(c) 1-[6-(2-chloro-5-methylphenoxy)hexyl]imidazol9 hydrochloride. MS: rtVz 293 \M + 1). hydrochloride 

(d) l-(6-(2-chloro-4,5-dimethylphenoxy)hexyl]imidazole hydrochloride. MS: m/z 307 (M + 1). hydrochlo- 
ride 

(e) 1-[6-(3.5-dlmethyl-4-chlorophenoxy)hexyl]in)lda2ole hydrochloride, MS: m/z 307 (M +1) 

(f) i.(6-(2.4-dffluorophenoxy)hexyl]lmidazole hydrochloride, MS m/z 281 (M + 1) 

(g) i.(6-<2-memyl-4-chlorophenoxy)h9xyl]lmidazole hydrochloride, MS: m/z 293 (M + 1) 

(h) i-[&-(2.6-dimethyl-4-chlorophenoxy)hexyllimldazole hydrochloride. MS: m/z 307 (M + 1) 

(i) i.[6-(2-chloro-6-m9thylphenoxy)hexyl]imida20le hydrochloride. MS: m/z 293 (M + 1) 
(j) i.]6-(2-bromo-4-methyiphenoxy)hexyl]imlda20l9 hydrochloride. MS: m/z 337 (M + i) 
(l<) 1 -(6-(2.6-dichlorophenoxy)hexyl]lmldazole hydrochloride. MS: mAz 31 3 (M + 1 ) 

EXAMPLE 106 



1-[6-(2-chloro-5-hydroxyph9noxy)hexyl]imidazol9 

(a) Add 8-(2-chloro-5-m9thoxyphenoxy)hexyl-Modlde (10.020 g) and iodotrimethylsilane (0.10 g) to 
dichloromethane (100 ml) and reflux for 4 days. Evaporate the solvent and purify the resultant resiude on a 

^'""Ib) Addlmidazole (25 g) and NaOH (15 g) to DMF (250ml) and stir for 1 hour. Add the product of part 
(a) (865 g) and stir overnight Evaporate the solvent, partition the resultant residue with 
water/dichloromethane (adjust aqueous layer to pH 7 with potassium phosphate), separate organic layer and 
evaporate solvent. Purify the resultant residue on a silica column to obtain the title compound. MS: m/z 295 
(M' +1). 

Claims 

1. A compound represented by formulas I and II. 

Z-X-Q-Y-W , Z-X-Q-Y-W'-Y-Q-X-Z 

I II 

and pharmaceutically acceptable acid addition, basic addition and quarternary amine salts thereof and 
pharmaceutically acceptable solvates thereof, wherein , . .u 

each Z is Independently tetiary butyl: phenyl; naphlhyl; adamantyl: substituted phenyl, wherein the 
substituents are one or more of halogen, lower alkoxy. phenoxy. nitrile. nitro, phenylsulfonyl. loweralkylsul- 
fonyl oxazol-2-yl. lower akanoyl. benzoyl, lower alkoxycarbonyl, lower alkyl. lower alkylthio, phenyl, 
ohen'ylaminothlocarbonyi. lowar alkylaminothiocarbonyl, hydroxyiminoloweralkyl. hydroxyloweralkyi or car- 
bamyl: or 4 to 8 membered unsubstituted or substituted heterocyclic ring containing at least one nitrogen 
with the remaining member of the ring being at least one carbon, and optionally sulfur or oxygen, wherein 
the substituents are one or more of carboxyl. hydroxymethyl. lower alkyl. loweralkylcarijonyl or aryl lower 
alkyl: 

X and Y are each independently a bond. •()-, 
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IOCH3 



0 01 

4-, -i 



or -CHj-o-;' 



each Q is independently a divalent substituted or unsubstituted. straight or branched chain lower alkanediyi, 
lower alkanediyl-cycloalkanedlyl-lower alkanediyi, lower aikenediyl. lower alkynediyl. phenylene, 
dIhydroJurandiyI, loweralkanediyl-dihydrofurandiyl-loweraikanediyl. tetrahydrofurandiyl. tetrahydropyrandiyl. 
loweralkanediyl-tetrahydropyrandlyl-loweralkanediyi or loweralkanediyl-tetrahydrofuranediyl-loweralkanediyi, 
wherein the substituents are one or more of hydroxy, ketallzed adjacent hydroxys, epoxy, fluorine, chlorine, 
azide, or amino: 

W is a monovalent substituted or unsubstituted aryl group, wherein the substituents on the aryi group are as 
defined above for Z wherein Z is substituted phenyl, or an unsubstituted or substituted heterocyclic single 
or fused ring containing from 4 to 10 ring atoms, at least one hetero atom of which is a nitrogen atom and 
the remaining ring atoms being at least one carbon and optionally sulfur or oxygen, wherein the substituents 
on the heterocyclic ring are one or more of hydroxy, 0x0. amino, carbamoyl, carboxyl, nitriie. nitro. lower 
aikyi, loweralkoxycarbonyl, halogen, sulfamyl. loweralkoxycarbonylloweralkyi, loweralkythio. lower alkoxy. 
hydroxy loweralkyi, amino lowaralkyi, carboxy loweralkyi, guanidino, thioureido, lower alkyi sulfonylamino, 
aminocarbonylloweralkyi, allyloxycarbonylmethyl or carbamoyloxyloweralkyl. with the proviso that W cannot 
be substituted or unsubstituted isoxazolyl. and with the further proviso that when Z is 2-chloro-4- 
methoxyphenyl. X Is -0-, Q is Cs-C^ alkanediyi and Y Is a bond. W is not imidazolyl substituted at positions 
2, 4 and 5 with 1-3 substituents independently selected from the group consisting of hydrogen, hydrox- 
yloweralkyi, nitro, loweralkoxycarbonyl, lower alkyI and amino methylene; 
W' is divalent W. 

2. A compound of Claim 1 represented by the formula 
Z-X-Q-W 

and pharmaceutically acceptable acid addition salts thereof, wherein 

Q Is lower alkanediyi of 5. 6 or 7 carbons; lower alkynediyl of 6, 7 or 8 carbon atoms; methylcyclohexyl- 
methyl; tetrahydrofurandiyl: or (Ci-C2)loweralkanediyHetrahydrofurandiyl-(Ci-C2>-loweralkanediyl, wherein 
the tetrahydrofuran ring is substituted with 0-2 hydroxy groups: 

W is unsubstituted or substituted imidazol-l-yl. purin-9-yl, imidazol-2-yl. wherein said substituents are one 
or more of loweralkyi, hydroxyloweralkyl. nitro. loweralkoxycarbonyl. carboxymethyl or aminocarbonyl- 
methyl; 



provided that when Z is 2-chloro-4-methoxyph nyl. X is -0-, Q is Cs-C; alkanediyi and Y is a bond. W is 
not imidazolyl substituted at positions 2, 4 and 5 . with 1-3 substituents ind pendently selected from the 
group consisting of hydrogen, hydroxyloweralkyl, nitro, loweralkoxycarbonyl and amino methylene. 
3. A compound of Claim 1 represented by the formula 



X is a bond, 



-0-, or -1- ; 



and 
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and pharmaceutlcally acceptable acid addition salts thereof, wherein 

R,. Rs and R3 are each independently hydrogen or lower alkyi with the provisos that at least one of R.. Rj 
and Rs is lower alkyl. and when one of Rs and Ro Is lower alkyI, the other is hydrogen. 
4. A compound of Claim 1 represented by the formula 

Z-X-Q-Y-W , ^ . 

pharmaceutically acceptable acid addition salts or quartemary amine salts thereof, wherein 

Z is phenyl; substituted phenyl wherein the substituents are independently one or more of halogen, lower 

alkylthio. loweralkylsulfonyl. lower alkoxy, oxazol-2-yl. phenoxy: imidazo-1-yl: lower alkyl substituted 

imidazo-1-yl; or tert-butyl; 

X is a bond, -0-, 



NOH NOCH- 



Q is lower alkanediyi of 5. 6 or 7 carbon atoms optionally substituted by -OH; loweralkynediyl of 6-8 carbon 
atoms; methylcyclohexylmethyl: tetrahydro furandiyi; or (C,-C2)bweralkanediyl-tetrahydrofurandlyl-C,-C2 
ioweralkanediyi: wherein the tetrahydrofuran ring is substituted by 0-2 hydroxy groups; 

W fe^imidazol-l-yl: substituted imidazol-l-yl wherein the substituents are independently one or more of 
lower alkyl. hydroxyloweralkyl. aminolowaralkyi or loweralkoxycarbonyl; lmidazol-2.yl, im.dazol-4-yl: 
imidazol-5-yl; substituted imlda20l-2-yl. -4-yl or -5-yl, wherein the substituents are independently one or 
more of lower alkyl or allyloxycarbonyl methyl: pyrrolidin-1-yl; benzlmldazol-l-yl; 1 4<l.hydro-4-oxo-7- 
methyl-1,8-3-carboxyl-naphthyridin-1-yl; purin-Q-yl; pyrldin-2-yl; pyrazol-l-yl; or benzimidazol-2-yl. with the 
proviso that when Z Is 2.chloro^methoxyphenyl. X Is -0-. Q Is Cs-C, alkanediyi and Y is a bond W Is not 
imidazolyl substituted at positions 2. 4 and 5 with 1-3 substituents independently selected from the group 
consisting of hydrogen, hydroxyloweralkyl. nitro. loweralkoxycarbonyl. and amino methylene. 
5. A compound of Claim 1 represented by the formula 
Z-X-Q-W 

and phannaceutically acceptable acid addition salts or quartemary amine salts thereof, wherein 



R* is hydrogen, loweralkyi or hydroxy lower alkyl; 

RS Is loweralkyi; ^ 

R8 and R' are independently on or more of hydrogen, loweralkyi, aminoloweralkyi or nItro; 
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NOI 
is -I- 



I 



pCH3 



-S- 



-o- 



fl T 

-C- or -CH-; and 



Q is lower alkanediyi of 5. 6 or 7 carbon atoms optionally substituted by -OH; tetrahydroturandiyi; or (C- 
C2)loweralkanediyl-tetrahydrofurandlyl-(Ci-Cs)-lowerall<anedlyl. wherein the telrahydrofuran ring is substi- 
tuted with 0-2 hydroxy groups, with the proviso that when Z is 2-chloro-4-methoxyphenyl. X is -0-. Q is Cs- 
Ct alkanediyi and Y is a bond, W Is not imidazolyl substituted at positions 2. 4 and 5 with 1-3 substituents 
independently selected from the group consisting of hydrogen, hydroxyloweraikyl. nitro, toweraikoxycar- 
bonyl and amino methylene. 

6. A compound-oLGIaim 1 selected from the group consisting of: 
1 .t7-(2-Chioro-4-methoxyphenoxy)octyl]imidazole hydrochloride; 
N-(2-chIoro-4-methylphenyi)-6-(1 H -1-imida2olyl)hexanamide hydrochloride; 
N-(2-chloro-4-methylphenyl)-N-methyl-6-<1 -imidazolyl)-1 -hexanamine hydrochloride; 
N-(2-chloro-4-methyiphenyi)-N-methyl-6-(1-imidazolyl)hexanamide hydrochloride; 
N-(2-chloro-4-methylphenyl)-6-(1-imidazolyl)-1-hexanamine hydrochloride: 
1 •[6-(3,5-dlmethoxyben2y loxy)hexy l]imidazole hydrochloride; 

2(R)-(2-(2-ohloro-4-methoxyphenoxy)8thyl]-3(R),4(S)-dihydroxy-5(R)-{1-imidazolylmethyl)tetrahydrofuran hy- 



jtetranyaroTuran; 

2{S)-[2-(2-chloro-4-methoxyphenoxy)ethyl]-5(SH1-imlda2olyimethyl)tetrahydrofuran hydrochloride; 
2(SH2-(2-ch!oro-4-methoxyphenoxy)ethyl]-5(S)-(Mmldazolylmethyl)-2.5-dihydrofuran hydrochloride; 
2(R)-[2-(2-chloro-4-methoxyphenoxy)etliyl]-3(R).4(SKIihydroxy-5(R)-2,4-dioxo-i.2.3,4-tetrahydropyrimidin-l- 



5(R)-(2-chloro-4-methoxyphenoxy)methyl-3(R).4(SKIIhydroxy-2(R)-[2-(N-ben2imida20lyl)ethyl]- 



(3 and 4)-hydroxy-5(SH2-(1-imidazoiyl)ethyl]-2)(RH2-chloro-4^nethoxyphenoxy)methyl-tetrahydrofuran hy- 
drochloride; 

5(S)- 2-(l -imidazolyDethy lh2(R)-(2'Chloro-4-methoxyphenoxy)methy 1-2,5-dihydrofuran hydrochlonde: 

5(RH2-(1 -imidazolyl)elhyl]-2(S)-(2-chloro-4-methoxyphenoxy)methyl-t trahydrofuran. hydrochloride; 

1 -[6-(4-acelylphenoxy)hexyl]imidazoie hydrochloride; 

1 -[6-(4-(1 -hydroxyethyl)phenoxy)hexyl]imldazole hydrochloride; 

1 -(e-(4-carbamylphenoxy)hexyl]imidazole hydrochloride; 



drochloride: 

2(R)-[2-(2-chloro-4-m6lhoxyphenoxy)ethyi]-3(R), 
Jtetrahydrofuran; 



4(S)-dihydroxy-5(R)-[1 -(1 ,2.4-triazoly Imethyl)- 
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1 -[6-(2,4^ichloroph8noxy )hexy llimidazole hydrochloride; 

1-ie-(4-chloro-3-methylphenoxy)h xyl]imida20le hydrochloride; 

1 -[6-(2-chloro-5-methylphenoxy)hexyl]imidazole hydrochloride; 

l-[6-(2-chloro-4,5-dimBthylphenoxy)hexylllmidazole hydrochloride; 
5 1-[6-(3.5-dimethyl-4-chlorophenoxy)hexyl]imida2ole hydrochloride; 

1 -[6-(2,4-difluorophenoxy)hexyl]imida20le hydrochloride; 

1 •[6-(2-melhyl-4-chlorophenoxy)hexyl]imlda2ole hydrochloride; 

1 -i6-(2,e-dimethyl-4-chlorophsnoxy)hexyl]lmldazole hydrochloride; 

1-[6-(2-chloro-6-methylphenoxy)hexyl]imidazole hydrochloride: 
10 l-I6-(2-bromo-4-methylphenoxy)hexyl]imidazole hydrochloride; 

1-[6-(2,6-dlchlorophenoxy)hexyl]imidazole hydrochloride; and 

1-[6-(2-chloro-5-hydroxyphBnoxy)hexyl] imidazole. 

7. A pharmaceutical composition comprising, as the active Ingredient, a compound defined in any one of 
Claims 1-6 and a pharmacsutically acceptable carrier. 
(5 8. The use of a compound defined in any one of Claims 1-6 for the manufacture of a medicament for use in 
treating viral infections or inflammation, or (or Inhibiting platelet activating factor. 

9. A method for treating viral infections or Inflammation, or for inhibiting platelet activating factor comprising 
administering an effective amount of a compound defined in any one of Claims 1-6. 

10. The use of a compound defined in any one of Claims 1-6 for the treatment of viraJ infections or 
20 Inflammation, or for inhibiting platelet activating factor. 

11. A process for producing a compound of formulas I or II as defined in Claim 1 characterized in that 
either: 

(A) to produce a compound of formula I, a compound of the formula 
Z-X-Q-U 

29 wherein Z and X are as defined In claim 1 , 

q' is the same as Q defined in claim 1, or, provided Q in formula I is to contain at least one of the gn^ups 



wherein each R is independently hydrogen or lower allcyl, q' may also be the same as Q defined in claim 1 
00 minus at least one of the groups • ^ IH-, and 

L' is a leaving group, with a compound having the fomfiula 

l'-y'-w' 

wherein is a leaving group, 
as w' Is as defined for W in claim 1 or a tautomer thereof, and 

y' is the same as Y defined in claim 1. or. provided Q In fonmula I Is to contain at least one of the gnjups 

T 

wherein each R is independently hydrogen or loweralkyl. Y may also be the same as Y defined in claim 1 
40 plus at least one of the groups - C H-; or 
R 

(B) to produce a compound of formula II, at least one compound of the formula 
Z-X-Q-L' 

wherein 2, X. q' and V are as defined above is reacted with a compound of the formula 

45 l'-y'-w'-y'-l* 

wherein and L*^ are leaving groups, 

each y' is indspendentty as defined above, and 

w" is divalent W, as defined above or 

(C) to produce a compound of formula I, wherein Z and W are the same and X and Y are the same, 
50 reacting a compound of the formula 

L2-y'-w' 

wherein y' and w" are as defined in previously and 
I? Is a leaving group, with a compound of the formula 

ss wherein and l.^ are leaving groups and 

q' is divalent q' as defined above, wherein in the above processes, any reactiv groups are protected if 
nec ssary or desired, 

the above processes followed if necessary or desired by 
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(i) removal of any protecting groups. 

(ii) conversion of a compound so produced to another compound of formula I or II. 

(ill) If more tfian one compound of fomaulas I or II is produced, separation of the compounds so 
produced, or 

5 (iv) conversion of any of the compounds so produced to an acid addition, basic addition, or quaternary 
amine salt or pharmaceutically acceptable solvate thereof. 



»5 
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